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(57) Abstract: 

PROBLEM TO BE SOLVED: To convert data photographed 
in a field format into data on a frame format so 
as to be recorded. 

SOLUTION: The data recording and reproducing 
apparatus is provided with first storage means 
205a, 205b, 205c wherein a first storage region 
which stores image data on odd fields to be input 
from input/output means 301a, 301b, 301c, and a 
second storage region which stores image data on 
even fields are provided; second storage means 
205d, 205e, 205f wherein a third region which 
stores image data on the odd fields to be input 
from the input/output means 301a, 301b, 301c and a 
fourth storage region which stores image data on 
the even fields are provided; a control means 250 
which controls the read operation and the write 
operation of the image data; and a 
frame-image-data generation means which generates 
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Coo2 -ecrcourii^y^ - stiwwi sv. m 
T&Jttu&kvnDDrvj 1 1 oit&&$vz>ct 30 
Honru-n 1 occ^br^/c^cwjRurLrc^/t 

A^MdcfcyR t U £ J: 9 K 7 U - A & <* 6 C £ 

Wittf, 7U-AFUF1A. Fl 
B. F1C. F 1 Dil^4O(07D /'ytC. 7U-A 
F24F2A, F2B. F 2 C. F 2 D it* 0 A rXD? 
Pv*(C. 7U*-AF3tF3A. F 3 B . F 3 C. F 
3 D4l»0 4 'JOVCi *{C. v b - A F 4 £F 4 A . 
F 4 13. F4C. F4Dtl> J >4l0yfviviHCft1Hl, AO 
tcmtS. 2fB^rtt, 71/-AF I 0)F 1 A . FlRi 
7U-AF2<DF2C. F 2 D"C --HD7 U--A£tfttf 
0. 4te&Ttf. 7U-AFIOFIA. 
WF2B. 7U-AF3<DP3C. 7U-AF4<DF4 

Dr-o©7L~A£&^i,tf£3tf*c£T\ *yr? 

( 0 0 2 7 ] fctf**PHfey*--77>W#3 5. 3 8. 
mm T A7*J i? ft A: i&t* r - - * £ Wtitf) 7n 7 ^& 
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[0 028] S/P l Htt. x>:d~-> ! 4*»6AJj(/ 
tdm?-Z£HD[)\0Q>. 100,. • • - . 10 

o..,. loo,.. ioo..,. i oo.<z>*ft-e*i(c* 

It9. C<DS/P 1 6K£tJ&") l 7'l'' >^Un>£fc# 

[0029] Mv7y 1 7U. S/P I 6*>6ffl7j;** 

WWHftr--*. ^/<^1 2 0CCB#^«| 

■/17W. BK*Lftt»#. S/P I 6/p6ffl7J<**ir< 
£ ft 7— * Mfcr- * -Mia-CMl LfcPW^ - * £ 

7U-AHtt7>ft:WB»r%. ^^ 7 17«. S/P 
1 Bft'ttf)*? 9 - **IHI$A7}T?><!:t4>tC. #i*cO* 

-f *>^i^**.«8 |#>C P 

U 1 8lCSW3T0ttSt> C0CPU 1 8<D8»<D{> 

T*. 2 06cm^'^R. CPU18(Jt. 

'^77 1 7ic-^tft?^rc»i7Li7^c:icDu&im 

B. C. D04-0CCMH t ?nri^m<J. 17U 
-ARA J A. B. C. D. 271/-AUA*. B. C. 
0. A, 3 7U-A|*»C, D, A. B. 4VU-A|d 
^D. A. B. Cil>'>7 J:0tC4 V U-AC'itC^ia 

[0 0 3 0 ] CCT-. 1 2 0U. SBX (Sp 

vcfar Rus extension) >*7. tmttlb ^0"C^>») , 
L ft t ^h<D<D. r - 1 tttm 6 -H toKtoh -T~ ZZfc 

1 7*>f>tfyj?ti*:&r-"--'ytt. 5/^' 
DDTV < l 1 OCC^feLMl^, i/c. ><v7y I 7(D 

oofcaE^*-^^ Kc^-5J:oec. muiiou ) 0 

0,. 100,. • • • . 1 00..,. 1 00..,. J 00 
1 0 0.^<7>»^iA^^m^T^-'v> h'9*s£tt 

[0031] cpu 1 ea. M*ttfft2T&'3>l-a-- 
ib/^^7 04>oMBi'^ 1 2 1 ^/rur^^n-c< 

o©*»*w»rs«fii**r-* cpu 18 

-i/ t .r>0/ji«^>scpur>3«:fe^r^. 5 6tc 
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CPU1 81*, *<f S>?'M'XA'fe9B l<C«fcO«0 
[0 03 2] *fc. T*l£tf-r2 0tt. HDDTb^l 

1 OKdEtt5ti-ci^^--»^a5^lIWr*fc«>a)«i 

i 4, 7**->Att*«2 2 

[0 03 3] 7*-*gOfV2 ltt. ufife^-y&tiifBi 

2 3 4. /<»7v24i. /^WJU-i^mi^fcA&ffl 
«<«K. P/S4&T. ) 2 5 4. CPU2 6 4*fc 10 

?-»AHl7ja2 2t*. ?z*~¥Zlbs 

2 8 4£»*.ti>*. 

[0 034]ffl«y^-^*ffi»2 3«t. 110071/4 
1 1 OAt^^-^/^^Lr/^UJUCIHMtlftiB 

$to-7fcl!i»2 3tt. »4 £>$^JUajfc*.*l8 lfr 
6«5»-f A*tf? hft*CFU2 6(Ctt»)^r^n44. 20 
COCPU26«Mj»«ti«C. HDD7HI I 

r> 7 c --»tfiftU]irA2rr*. 

CO 03.5) /«»7tZ4-B. m^-7'tfttB«2 3 

- * ^-*-/<: 4<o>o * ec$w r -uttctftT*. 

[0 03 6] cct. MDDru-f I 1 0*>r>&£4l-C 
h <c Ub» 9 j;4(c. m.ttl-J£lfcftH0 0i 00^ 

•~AlCC*n»rK. A£$4>?'- -ZttiOll&W- **4 
WBW 64l»-?fcx->— 4r»J|$fejc rmfl»Ht < . 

TC4#T**. ;<«7r 2 4CCA^JiJftfcf ? -*tt. 
(0037 ] P/S 2 5tt. /< 9 7 t 2 4 frhh))htc 40 

/ < -7 - * t s/ ■ i y * * K&fcr * . c cop/ 

[0038]CPUi!t5U. M9'<X12 1£/>CT£ 

3i#-h2 0«^*4:Mai*f*«fiB4:irr*. C 
PU 2 Bfct. 5*SftfcWWG^**fi«CIfcGrxf r .# 



#M2002-27373 

iic<fc»;S03roti/c*YA;*rJv Keller, r 

[0039] ^-aAMUJflTC 2Kfct7*7*'n-*'2 7 

ti. p/s2 5^A730fc^';r^r r ^^m5gcom 

^ASWCJ^J^n-FT*. C<Dr3-y2 7U. &1I 

on i oo*^w4dnfc7 ff -'»jWiQE«ff^ifc**irt,* 
*4*«cttWijRU ±«bfcSD j>-*a»cc%febr 
C©f'a-« 7lcj:0^=i- FLT»6ft 

A#£tl*. 

[00401^1/^^28 «. WTjJB-f 2 9^rir?f 

*4. *=r<? Y>^*-^+5 0#«*6jf8£fi& r j 

SDi ^-2*SDTlr-*<tLrW73 
»T2 0Kt'«ft-r&. 

[0 04 1] h3 0«3^Or- • frAMIMMr 

n C ay 3 ofl>r- 2 AMUc A73 <* hfc r - 5f 4 H 0 D 

Tu-^ii o'teaMWifctow^OT^iT^A^fflSii 

[004 2] M8tf" H 3 0(03 -XDf-"- * AHl^SPtC 

juf • vu-/»8aftfW3oo*>^A*stii. mw. 

SDH*- h 3 0<7)3 OWf- jr /JJflUCtt. ifiSf . 
3 0 Vb-2,rftlft3tl*a«'.7*-4r«:*rtr3fS«>U 
- hfl)«»9 0-7U.-A<Dli8«-r-3i*«]/9 0»W3CC 
3 otc^K ? ti/ciU^ 9 s - * *i A* d h *>. W$;<D u - 

<D«A. l/3 0^ri7U-Ai^vTt^>. 3fr5 
OU-fO«&l/0 0#tl7U-/». l/3 0#/c 

1 3 7 b - A^wiaft^- »*aaa-i-4 c 4*ir * ^. 

[ 0 04 3 3 c OK»#- h 3 0 ». 5» AlfJ^SH 3 
16. 7*-5tfrm3 2£«>6««. r->AlB*«J3 
l«. ^^^^33*!:. x>a-y34i. PHft^- 

fiS»^-"7*»W»3 8 4 401*. f-«ffi»3 2 

M4 14. r'-**1t(t*4 2 4. DM7'ui 7 ^4 
34. CPU4 44^«itTl»-S. 
(004 4] •feU^^33«. VHHfcfSf'-ytriBM 
f^twr*^. AWTKCtt. "bU^»3 3U:. fl*. 
tj:. SMPTF. (Society ot Motion llcture and lelc 
visionEnqlneers) - 2 6 9Mtflfftft£trCl»*S D 
I (SiTfal Digital Interface) KVfclfc^-^S 



n 

MP 'IK - 3 I) 5 Mr^tafki? 41 r C S DTI ( Srri 
a I Digital Transfer Interface ) (C iSBfe U /tv— £ £ 

^£<07^-*£jMRLr&8t0x>ri- -?3 4«:tfi*l 

[0 04 5) ;c>:3"^3 4tt, *U*$r3 3**6U#J 
j*ft/cr~ **rflflE©7*--7> Kcx>:j-r'T*. 
A&Wcu. *>=i««4tt, A^^ti/c7*-5rec^ 10 

l»rMPl£G (Mnving Picture rxporls Croup) ^^(C 
£*EMtir<Mtfe179. fc/cL. C©x>:j~?34tc 

00.. 1 00,. ■ • 100.,. 100,,. 10 

w<t < . mu: i j&Lfcs d i wmt/fc?'--***. 
mm^- ir^ft^f--- m^-»8*ff *>r t J: 

£*{C. x>n~$r3 4Kl*a»rW. ±i*t//tSD 
T I £®&Ltc?~ VfrhmfcT- ZVTS]*?- ? £M 

4o<,»rtt. x>:3-*r34f£. A^Ucr-^ffffifr 
^ttrUWr*-*fc©£T*. x>rj^5r3 4^rrJW?T 
*Htic J: 0 4** d h fcHf- * tt. iTO. iOU- 
$3 5KA,>Ji**i*. 

(0 04 6) iW*^*-y^>Slffl3 5tt. i>:J-'/3 

P)l*~7lc5tWlst&$L<D-/u Wit 
(JC. Wffc7 : -*tt. !32iC^tct'5^A. B. C. Di 

3 5(CJ:or±^5^/c'/rJy ?tt. ^-f^JVftSM 
2-vffi;j5*i6. -^-?£lffltJ$4 2^lltf7i*tt*PS. 

(0 04 7] -bU?^36tt. A;Wf4 6fr6A^2 

nfcsifl»7 ? -i'**A7jan. A^titan^-frcc* 

40 

[0 04 8 ] x>=i-y3 7tt. feU?»3 6fr*A;>7 
* tifcfflitor- 5r*x>3.- ?3 4 40tl©*aa*t7 

t». ii»y*-7»fla3 sowars. 

{oo4 9] myjk-yjNmaaut. x>:a-y.3 

4 2^±Hi;W£. 

(0050) f=-$rttJS»3 2«:*W*. -fcl^MO 
tt. A>W8T4 7f)>hXh$t\tctiato?-Hl)SkJj2 
tl. A^^*l/ci^7 r -^(C-bL'^5/3 3<!:P]«a>^Il 50 
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I4 

£frl>x>:a-#4 O'MJW*. 
{005 1 ] x>n- ^4 Ott. -feU??39fr^A# 

{0 05 2] i«fijfji^^-^tt364 1 tt. x>y-fiT4 

4 2^<Ul)*r* *. r->.^*fb^4 2U > *A(H 
^3 1©i>n-y34, 3 7fttf7 : -*WK?2&3 2 

-»^CPU4 4£DM(StCj:»}^*{tf ^. C«f^ 
.^*(tSP4 2(cJ:»)^*it5n/cftr-^tt. f*BW>D 
M*/n 7^43 (CttW^ h*. 
[ 0 0 5 3 ] r - *£ifi{tSff4 2 tt. 04 KwT <fc 5 
*C, pO|ftir--?ffi<7)F I FO>-V>M2a. 42b. 4 
2c£. fr^-^AJOF IFO^«>i42d. 42 e 
<b. FIFOn>rD-742 fi 1 7^'/un4 

[0 05 4 I F I FO^-'M 2 a. 4 2b. 4 2c. 
4 2d. 4 2ctt. 7*— 5* jfcAti jfctti 1>QQ SHAM 
<Statii: Randnm Arrrss Mrcnory) t^S. FIFO 
t'i42a. 42b. 42c. 42d. 4 2 ett. Fl 
FO:i>hH-v4 2 f^$fjai{Cj:or.l:ibX/cx>3 
■-#34. 37. 4 0*i6*h«iHi^dhfcBH«7 s - 

n^/u^-tf 4 2 g^HUrr*. 
(00553 F IF CM-t'M 2 a. 42b. 42c(C 

^KlUix>^j-^3 4. 37. 4 0rx>^-K?tt 

r. «MtiA;jdh«. mil. awu-hriMta 

o 7 v - a err * # fiUS 3 ft r t * * J»6 . 3 fS « u - 
nor . 3 {&<» i/ - Y vit 3 v u - Ami&r ^ c i #r ^ 

[ 0 0 5 6 ] F I F CM * »i 4 2 d . 4 2 e tt. 2t**f 
-£Wtf>SRAMr<*>£. I FO^*'J4 2 e 

^©AVjtc^oriLCiSm^ -^oa^tc^r^/c 

(0057) F i K CM 'J :J > h P — "> 4 2 f «, r 
- ^^PHnTJ3 2©CPU4 4(D*lJtll{CJ:- J rF I FO^ 
t , J42a, 42b. 42c. 42d. 4 2e«r-{' 

(0 058) y'-Z&Mtm 2 fftt. F i FO^'J 
42a. 42b, 4 2c. 42d. 42eA>6W^a*i 
fc^-f ^f/U^^tr. DM^rJ^ ^4 

(0059) DM7u-;5'43«. r - f^jE<fc5P4 2 

e> 1 1 j n r < * & * it -Kftwm i/ . w a tt 
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fcWC{^Stt**>0-C**. DM7nv2H3tt. 7 s 

f^**J:9Kt*hK3ft-Ct,>>S. DM7ci*5M 3tt. 
f~ ££fiftfi&4 2 >J*mZh)rtZ>t t 

fete, &ft©*YS>*/<Jl/X ; 1fc&S8 l*»6©f^A 
XP» htfCPUl 4fC*fO£rOtl&£. tOCPU 

*1 20tc|ltfcT*. io 
[006 0] CPU4 4IZ. MiH*ajt*r^rJ>hp- 

o*6M0^ l 2 l ^rb-caaunt < 
()<r>&&*Mm-z>temt:m z. cpu44 

v*-^*5Q*i«**CPU5 3tc^f*. 
CPU4 4H, 5»-<5>y;v^^feS8 1KJ:0W»3 

[006 1]**:. CPUAAU. ftifcTS V •< - rt> K .'0 

• v U-A&JM3 o oa>na«r j 

(0062) J-f^-rry m-S?t6 o i*. nugg: 
5 I £. Of-7x-X (. I/F> 5 2<t, CPU 5 
3<h£<fi*r*j0. l:£lfcaZft#-<H 0. TO-*-- 
h2 0, W -b30fr^A;^ft/cr--*£. Jfljfe 

2u 5 i ^ rr t r & t j . 7 * * * 6 o cc ai;j o 

'C«££tf*. ifc. xf.,f (>y7.t.-y t 50 

1 OOizU^ l 3. TOitf - h2 0(D^U^^2 8. 
^IM»'-"l'3 0(7)bU^^3 3. 3 6. 3 9tCffiW 30 
*. 

[006 3 ] 1 Jdfttf- h 1 0 

h 3 O^Jb/cr- ^ZK>'Ml*~ h 2 O^fJ- 

y2 7^e/cr-^coo*i(7>ms/07— »w<:(« 

W.*W5 Itt. tr^r.?;,. ?*6 0*6AftL*n*-r 
- * £. fttfUCffiA. 60^ U l u ? s ??cc X o r j& 
E09tfc;t>Sc<hT. iJr$©#- hXUCPU5 3^t 
HIM*. 3G(C, 32$**- h 1 0RC«d»*- h 3 0 40 
(C Aft L /c*-'- h 2 0«rTJ-y2 7 £ 

«fcf- tf'*X7 * 6 0 fr*>*J)2tl& ? 

S&5m. cri60-r- -^^tHft«I7r,4tCWT6. 
[0064 ] J/F52U, »aTfta>l-0-*/«* 
^7 0<fcfSI*U ^> hn~JW>*;t/7 0£3«r*/c 

h a- * 7 0 d»6«UWri^4 C P U 5 3 
{CAftTi. I/I-5 2IJ. flUtftt^VTR SO 
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(Vit>« rape Recorder) ^teKGr-r-- 2-$>&U»n 

[0065}CPU53tt. ^aUCtS#l2 ft fc«;S«&JS 

£tf-h2 0. 2iJ»tf-h3 0#**l^tt<i;l£CPU 
18. CPU26. CPU4 44M8P-T*. 
[0066] $fc. CPU53U. S#-rOCPU* 

iittc. ootcKta^n/cA/vr-^^K^w 

*^C»#J©{b^£HDD7M 1 1 OKflfiLTA/V 
r-**A?rr*. COt*. CPU 5 31*. 
Otf ft v "C I £tf 7 r - * £ Mi -T * V F L tC t£ o 
TMAUJU l/F5 2^rbrrJ>HJ-;U/s.t/U7 

[0 06 7] gk:. C0)CPU5 3«. ^>hP -/U/< 

*)\> 70^ f><D-y u f -^w.*?t -!> ^©tt^A^m 9 

JCIo C r . iW*5iffi<DM.*^jt $ tltc V F L (C«^ < "/ 
U^.-l-W^ItO. CCDit*. CPU5 3tt. 7rY 

AWrA/Vf'-infelftJcJSH I) I) I o o*»>:>&*-* h 
2 l/F5 2^^rUr:3> 

Fti- *iU^^iP7 o KUJft-r*. 
[0 06 8] emvs^^eou. tt^K-i ^ 

t'JGOtf. AfMACCtt. cfe^JRMr- ^Ki^OW^i 
ifittf : - ^ ^»A b t^ttf- * C <»: V ft 
TctMAM?~ 5 3 1 ? * W > t ? * * ( m 

nP) ii o t ffl!tr - i< ^ Wi^i 

3»xr- / 7 ^ >m-i?t5 O^OAftOfc^Mf 1 

[006 9] 9>hn-jw/^iw7 0tt t mu. «m 

:j> hn -;U/^jU7 0U. -i-tfec»^ati%C £Cc 

[0070] ^-{^yv^-^teoij. vriom 

*S8 1 <t. "J>hO-JU/v*Jlr7 0 4<0-f>*-7x 
-xr*W»-Vi-X < l/F) 8 2t, 
2fliaiT6CPU8 3i^«}iL^. 
[0 07 1 ] CCO^-f ;>^7^-i/t80U. 
0A;^#i^tr^PlJW3-J7«Cii-5or. CPU8 3^ 

>9'<*AMrJRB 1 £W®LX* A i > 
^^/C^fe^^. 3fli0/<X 1 2 1 
v*-y t 8 Oti, ccDf >: >^/>jUxtc2oor -7 
-5i /^X I 2 0O^fflm>5r«^-ri. 
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[007 2 1 7v^7*-l/t9 0tt, l*i$T65H 
D D 1 0 0 ICfctl* 7 y 4 >WDfc»fS#£iFT7 

[0 07 3] 7y-/JlrV*-yt9 0tt 1 CPU 9 3© 

*W7>4>£k:, i&*T*Hnnru-M i occ^^n 10 

Oti. <fe*7 T ^WHOD J 0 0tc^*n/c£* 
tC. CfrMPHDDl 00|>J<D£OTFU;*K7 WjU 

1<>X, HD07M 1 1 OKffiJft3hfc7*--*0fflI*: 

[0 074 ] 7y«/;HS««9 Itt. VrH*,® 

ftOCtfrX*. fcifiT&tfEVT -fiHfl«r*4(5ff. 
7r 4/1* (Virtual File: JUK. VFLtKT. > tc^C 

-X > r . jWJ^rhc Effete y- 4/ & c t u < m 

[007 5] HDDTU-M I0U, 5HDD1 00(C 
JtlSaf-^WWti^t'^i. HDD 
y\"t \ 1 Oil. MROIIDD I 00,. 100,, 
10U„.„ 10 0..,. 1 00,.,. ioo.*»olf 

tf?ft. c*i6ohdd 1 oo,. 100,. • •. 1 
00..,. 100, 100.,. 1 oo.tctiu-cftm 30 

. Tr'-**2A®.$itZtLi>K. Ctl*4>H D D 1 0 
0,. 100,. ■ • • . 1 00..,. 1 00..,. 1 00 

. i oo.<caii**<?tttt>£y- vommtm. H 

DD7U4 1 I Ott, m v *7v I II PHfey 7 -** 
S&*/«*ffll/teO!» <V) 1 1 2£. £ >&jr- £ ,H 

&i&*/»*wuM!a<A> i i3£*<a*£. 

(00 7 6) HDDrU^ 1 1 01*. mtf. 

7i£tt£ttfci*r&0. t'fr«>*RA I D (Redundant 40 
Arrays of TnrjcptYisive Disks) titl&£ <b itfiffcy - 
*a<£»**l*HDD 1 0 0,. 100,. 10 

o,.,. i oo. ra i u-e<om,. -tt£t>%. 

£0. fW- ^&&*Vi*HDD 1 0 0.... 10 

? £ Pf-fcWl & R A I D • KDWfcfci*. 

[0077] /^7 T I I Hi, r-^ai2 0tO) 



^1812002-27 3 7 3. 
Ifl 

t?.1'i. W*.fcT. &HIH) ) 0 0fr6£>r-*tt. CCO 

*"<*i 2otcm;j5tii. 

[0 07 8] mmr-*m*&*/isti>K09mMi i 

2U. te**J*fifc&HDD l 0 0«C*IOri®«y--*C!> 

/sa^moiMfWi 1 2t*. zmmt. &iiddi o 

0©rf*>6rrS5©HDDl OO^rifitRUr. 'b7r I 
aOIIDD*»^(iift7"- 5r*R^tBLrM?Vr I l l 

tana**. 

[007 9 J ffP?-Z*Z&X/&*toLm&\ ) 
3tt. !fi&£*»/c£HDDl 0 0..,. lOO.fcttLT 

^tt?n/c2-ooHDDi oo..,. i oo.4>i>Tna> 

S'fcffriAfriifctc. m2WHDDl0 0^O^/«7 : 

[0 08 0] V-f-^UK- 7U-«»3 OOtt. 7 
r'£fftSR2 0 0£. 7^-AFMaiSS*>*> 
httfi* titer »-ZZAttz>tctt><n\?)ftT 3 0 l 
a. 30 lb. 301 c£*flUTl»*. 7 / - 
Jl/ F • 7 U~A£ft»3 0 Oli±iOUd!t!»tf-- r 3 0 
tC«M3nr*5«J. 7 ■ 7U-A^!}ftgP3 0 0 

[0 08 I ) CCC. V«-IUFHBSS«j'9IC^I» 

hfc^- >«: 3 0(Dm;7JflT^^>7 ^ F ftHVW*) 

[0 08 2] m*r. W5«c*ryci» ^w*wt*r. 

FfgrmnU2 0oa;«cX{c-x»rui^T^. 
[008 3] 7*-v» F*"^SP2 0 0ii, r- 
^f4A7WZ0 1a, 20 1b. 20 1c£. KJ 
l-'Oj(«V2 02a. 20 2 b. 2 0 2 c <h . FIFO 
y**J202a. 202 b, 2 0 2 c ? ^>ttfP 

7203a, 203 b. 2 03ci. K^WbMf>^.W 
flp-f^F I FO^*vS5^aU^>hn-*v2 0 4t. 
SDRAM ( Synth rvraus r^rnmu- Rami o At:i:t!ss Uim> 
ry) 205a. SUKAM205b. SUKAM205 
c. S D R AM2 05d. SDRAM205c. SOU 
AM205f<b. SDRAM20 5aiSDRAM20 

SDRAMj;^:i>hn-v206 4 SDRAM^ 
*fc*b=i>Hi— 5 207i. SDRAM205 ciS 
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DRAM2 0 5d<Dtf£iA;*fi&fE. K#HiLttffi«-ft 
WltfflrhS OR AM*?iA^^»> hn- : > 2 0 8. 
SDRAMK/>/cL^>hLi- ^^OOi. SDRAM 
20 5e<!:SDRAM2 05 r©I*ii*lbfr. K*W 
Lttft£***n»T* S D R A M»* &/>-i> h n 
- v2lO. SDRAM35^/cX:J>H3 -v2 l 1 
<t. v-7g|J2 12 a. 2 12b. 212c. 213 
a. 213b. 213c. 214a. 2 14b. 2J4 
ci 4 SSDRAM*>e>W^$n/^^-^RO'^ 

[0084] \mi20 ) a. 201b. 201c 

<-JLF • 7U-A#te$&3 0 0 4>A?J*8 J f 3 0 la. 
30 1b. 3 0 1 cKA^Stt/cr-i'SrAyjU A?J 
l/fcf-jffcF 1 FO>t';f|*^>J>hP-72 0 
3 a. 20 3 b. 2 0 3 c<Z>WBHKJ:->-C F 1 FO^^t 
'J 202a, 202b. 2 0 2 c 

[0085] F I F O y *fc 'i 2 0 2 a , 202b. 20 
2 c llf- f 5fcAhft!UL32<7)S RAM ( Static KandD *0 
m Across Mrmnrv) F I I' O^t'J 2 0 2 a. 

202b. 20 2 c U, F I F O y* »;»i»iS*:3> h 
ci-v203a. 203 b. 20 3c. F I FO>t'i 

20 1a, 20 1b. 2 0 I c^ftOXA^^H^r- 
ftSDRAM^lB.*r*. F IF 

CM*V2 02a. 2 02 b. 2 0 2 c 6C«* &£Jv/c 
f ; -*tt. F I FOy-t»J:^lliC^>hci-72 0 4 
©MfflitcifcDt JJ3 * ttfcUW At •HRf- ?^<SI3B 

[0 0 86] F 1 FOy*»i2 0 2 a^0«*W?Jh/c 
SDRAM20 5uXHtSDRAM205 b 
'MftttSIV F 1 FOy*r«;2 0 2bA>Oft5*tfi*nfc 
f*- **t*S DR AM2 0 S cXUS DR AM2 0 5 t}^ 
F 1 POy-TL-y 2 0 2 c^6fc?^>llJ2fi/c7~ 
-<9(2SDRaM2 0 5 eXttS DR AM 2 05 f^i 

[0087 ] F J l-'O/t y**jA*:3>|o-*7 2 0 
3a. 203b. 2 0 3 c li* 4 ^ > ?'{JlrXJM:1R8 
10^^t^^^$>^^UXCcic.t;-C*tJCfc-4il' I F 40 

U F I FOy*'J£aaiOn> hvi -v2 04W2 i 
i>^rt,^lt!B8 l WMTi^^f^^^K 
£t;r&F r FOy*>;j6>oKflt7 8 -^*a!*m-rM!W 
ft^£*.J&L. &F I FoVtyffMfteMMr*. 
(008 8) SDRAM20f)a. 2 05 b. 205 
c. 2 0 5d. 2 0 5 e. 2 0 5 l it. T^-^fKC 

WLrSatC^roJ^/.rDRAM <Dyn*>ic Randan Acc 
ess Manory) &S D R A M(J. MBKtfTJ:^ 50 
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*h*ti>07A, >Oi>R. t\>9Cs 'OSM) 
<04oK>^^«^t:*30. ><>*AR0^>*BtC 

&^tCfo^Ttt. /O^A. /<>$>B£'<>*AB±l, 
ri*U\ >0*C. >0?D*>0*CD<!:P3M?. 
[0089] F I FOy ty202ad^mift^n-SV 
4->\rY&M>T-1<\X SDRAMH^^rJ>hP 
-7 2 0 6 flWWfflKCfcOT: S D R AM 2 0 5 a XttS U 
RAM205 bCC»£iA£*v FIFO>'t'i202 b 
^ftUft^n&^^-JUF^ttCDf-ftt. SDRAM 
X? ii* ^ > r U - v 2 0 8 CDMWCI&C r S D R A M 
205cXttSDRAM205dK*Sii$tV FIF 

oy * >; 2 o 2 c^6m*ft?n^7 * h ^(4©^- 
*#SDRAM*di**rOhn— 5 2 1 OOfeWcit: 
DrSDRAM2 0 5 cX«SDRAM20 5 fCCcfc-v 

[0090] SDRAM205aRtfSDRAM205 
bCttfS&ift/cV * -JV KattO^-JrfctSDirAM 
^>/c L > h 13 - v 2 0 7 ©MfflKC <fc r^fH £ 
ft. SDRAM205 c£t;SDRAM205dCCf|£ 
■< -;t> K»ttOf'- >WS DR AMK#A:L 
p>Fu- 72 0 9<»$WC<fcoT!8#Hl£ft. SDH 
AM2 0 5 e ifcO'S D R A M 2 0 5 f CCtt*j&*W,:7 

« ~ * F tfdiW r - * t J S D R A M3S*/c L > r U - 

[009 1 ] SDRAMUi£iA/>:3> hU"52 0 6. 
2 0 8. 2 1 0tt. J'-fcy^OI/X.WBlOM 
Ti^^ s >^'^;U7.«:cr.Gr-e*i^nc7)y^:';^7 r - 
$4:9*&*i*6tc #>om®(m tr'±&L L . SDRAM 
5e/>/c'L-i>hD*-v2 0 7. 2 0 9. 2 1 Hi. 1 A 

lDCr7-"-^*K*W«naH3^*«fefcKL. ^SDRA 

[0092 ] &SDRAM^(D»*i^«^R(>^W 

[ 0 0 9 3 ] X A v 1W2 1 2 u . 2 12b. 2 1 2 C 
tt. F I FOy^'i2 02a*^K/>tHdn/c7 - 
SDRAM2 0 5aXUSDR AM2 0r>bCCC^r^ 
fc^>(7)<Hi*Kii. S0RAM20SaX«SDRAM2 
0 5 b^e>S^mL^/cr-^^r-^di^g52 150c 

C0U94 3 'A4 -jV'IbZ 1 3a. 213b. 213c 
it. V I FOy^y20 2 b^6255^a5^tifcr-y^ 
SDRAM2 0 5cXUS0R AM2 0 5dCC«^T-5» 
tclt><Dfc&\fot. SUHAM205cXUSDRAM2 
0 5 dA>W>a$*ifc-7 f -7*f- ?HUJ3&2 1 f>tc 
{Rter^/c^Wfri*»i^^^c>^>Jl,X^tS8 I 



(12) 

in 

<7)»tci6t x-a a v «j*> #7L*>ct risers. 

CO 09 5} ;W?*9&2 1 4 a. 2 14b. 2 14c 
tt. 1- 1 l'0^*V 2 02c3&>f>«c^aiLttlfcr-5»«: 
SDRAM205cXtiSDRAM205 rCC^tf** 
ZctoCDfciSaSt. SDRAM2 0 5cXt*SDRAM2 

05 f^^s^matifc^-f 4:?->sto)m2 i r>tc 

r-mfim I5tt. S DR AM2 0 5a. 205 

b. 20 5 c. 20 5d. 20 5 e. 20 5 f*>6fc# 10 

i5r>T 5>^>^<CltiOTm^«JT2 I 6a. 216 
b. 2 1 6 crt^ffiSW- r 3 OtCtitfjT*. dlTJiS* 
2 16a. 2 16b. 2 1 6 c frFjlHT)* t\h'T-*Z 

WXVX. SMPTE (Sociclv ofHjiion PitUin.- 
and Television Enqinoers) - 2 5 9M*CflMft{fc3*it 
l^SD I (Serial Uiqital interface) 5CWL/cr 
~**SMPTl£ - 3 05MTiatt(t5iiri*SSDT 
I < Serial Digital Transfer Tnlerf <-<.«) ttifcftil/A: 
•jF- jr9(CXfti!ntA>6U»4:- r 3 OiCAJjSti 20 

(009 6) 7-r-v? K£i&»2 0 0 

10>71< -ACO$#7 < -*K*f 1 v W«7< -JU- 
£12. »2<D7U-A<Z>$|*7 < - -*K*r 3. ffitt 
7./-;iH£f 4, i;( KRWCtitt? r-*F»7 ff ~* 
415. f7. f9- ■ - iO. f l'<Dr- 

*z r 6, r 8. r i o&Lrw. 

[ 0 0 9 7 ) 7 a -* FMLS S ?*>6HUj3ttft: 10 

V < -rt- K • V U-A£lftfflI3 0 OOATJKS 
-f30 la. 30 1b. 30 1 c /j>6 A^JS ki'J * - 7 
? h^rW2 0 Ola. 2 0 I b, 20 

1 R^A/J?n-5. vr-^Ct. 7=r-vy r#fcS0<DA 
TJifi-f 2 Ola. 201b. 2 0 1 c -xy t -)l K^ft 
VAfiZhZ. mif. AJj*+2 0 1 aicf 1 #A^ 
SftSi. A7?3fitf-2 0 1 btCUf 2, Afl«Hr2 0 l 
c(tttf 3/>«A?J*ti, tt< f 4ttW0 c A;j«T-2 0 1 
atcA^^n. wrattfcy* -iiFllirftAMT- 
fcv*-*a>A?)i5*irii<. -io 

[0 09 83 A^a-^20 1 a. 201b. 201c*» 
^AJjStlfc^-iH*. F I FO>-ir';202a. 2 0 
2b. 2 02 cfcF I FOJ**)ft$i2&o>ba- : ? 
203a. 203b. 2 0 3 c W8«0CltDT^*Veh 
A</J<SJvCl»<. mi*. A^»7-2 0 1 aiF 1 FO 
y*»>2 0 2a<D«tt. A>J«^2 0 1 aCcUf 1. f 

4. f7, f i o • - • i7*'-*a*Aa3n. A^tci* 

ir^-W 1 KOy*»,l2 02 afc:lf$&:J!*iTO 
<. F I FOX^'J 2 0 2b. 202 ctefcFJtftCOr 
A#»+-2 0 I h. 2 0 I efr*itftJ)£fcfc7 r --$r*3 w 
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*j£±ftn><. M7(C. K I FO>*'J2U2a. 2 

0 2 b. 202 dCf-ZiflnZjhXtxZ&T**?. 
[0 09 9 3 F I FO^';2 02a, 2 02 b, 20 
2cK«*i**tifcr F I FOX-'iRftlHl 
J > r O - 2 0 4 (DWCcioO r5fe6C ttfcr 
- ^Ofcttg^toSft*. F 1 FO^ t M 2 0 2 a CC 

sndtiri^iF-^Br i. f4. r? 

tf*lil$ft. K I K Oy^t U 2 0 2 btCfflrj^htt*^ 

* , ~*ttf2. f5. 18* - '<z>«tc£*m?n, F 

1 FO>* -J2 0 2 cfcSffl£Hri'S:r-*U:f 3. 

f 6. f 9 • • ^jatcK^m^n^. 

[0 100) ftF I FO>-t»J^it»K^W^n/cr 
tt. F 1 FO^^U^Jfi*a$tl/cf*-^*tt*iitf 
fc*«-n-t#i«c 2 htitc S D R AMCDrfT/t 

O'O^IV <-~/UrmttftK 1 7U-/*a/cl/#S 
i^^ti^. 2 0(7>SDRAMJ3:. -7/OSDRAMtC 1 

*3&«»*iiinr*^ffiyj©s dram 

(Cft< SDRAM2 0 

5a. 205c. 2 05e«SlCE>^-^£t. SD 
R A M 2 0 5 b . 205d. 2 0 5 f fc3|12<D$OU-7 

^iAint^f), 3PT2©^- 7**^1 71/ -A»<7>5r - 
^^*^iii:*i<S>. i^/c. »2«yA-VOSDRAM 

<»s dr AM^^iAinrt^x^ $rws dr ams^ 

PTlttCC.^ 1 (0 9 Jl - - 7 1 tfi 2 0) ^VU - 7 1 1 - tf £ ft £ 

[01013 -xcc. BSicjitr^-f s>*y**- h^ffi 

C». I ^L/cSOftAM<Dx--^<D»?iA^7iC>S5^m 

tO 1 0 2 3 CCT. W8 4-tC^l>/c: BankAOT tt. 
SDRAM»*ii/>rJ> hrJ-7^0Ul73^nS 0RA 

SWiMS-Sr**. " BankCO.vT W. S0RAMXi>ii 
;;3>hu-73!POffi^^nS DR AM^O^CDK 

5. " BcmkABX li. SDRAMB5^mt^>| U^y 

/»e>Mi^ ?nsDRA Mo/o ^ a nV->6 -r - • ^ 

5 D R A MS*mU n > h ci - tl S D R A 

Sfa^r^i. ecru. \j&<D&vwQm>r o* r 

^^m6^^SDRAM*Wr>E0^4:T^J;v(Ct-C 

[0 I 03) $/c. tpioyjU-7H±iEWifi»JSDR 
AM205 a. 205 c. 20 5 cdU. «R207^- 
7tiSDRAM205 b. 20 5d. 205 l£TS. 

[0 I 04 I SDRAM«?^rJ>hu - 7 2 06. 
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208. 2 10W. itai<0^-7'(7)SDRAM^ 

/c. SDRAMrt*j^>rOhrJ--7206. 208. 
2 10W. £SDRAM(C-;f~*£rt*iMfE». 5fcCC>< 

- J: ^WfgfMri, 

(0l05)i1\ SDRAMl}$jA*ri>htJ-5 2 
06, 208. 2l0ii. *r»! '/©SDR 
AM205S. 205c. 2 0 5 e(C*TUT . M?IKa4 10 
tankABvrO££<3t. W*Xt. SDRAM205a© 
><>2ABCCf K S DRAM 2 0 5 c©'O^A BfC 
f2. SDRAM2 05e©>O*ABtCf 3*»»Si& 

[0 106) tout. SDHAMJf5ii*n>hn- ? 
206, 208, 2 1 0« v RIC <5B lO^JP- "/©S 
OR AM 2 0 5 a, 205 o. 205 eCc*fLT, W 
!39Bi«kU)..W 0*i£faU SDRAM205 
4. SDR AM 2 05 c ©'<>$> C 
DtCf5. SORAM2 0 5eO/Oi'CDCCf 6//^ *0 

[ 0 1 0 7 ] w iwiAldi*. F 1 F02 02 a»»*g*Hl 
£tlSDR AM2 0 SaKffSi^tl^ -'yfc&U 
WJttlAUbtt. F J KO2 0 2b^^B*^lll^nSDRA 
M2 0 5clC#fr&;ttl*f : -*£5$U WCATAlcF 1 
FO2 0 2 c^&*tiJJtlSDRAM2 0 5etc** 

[0 1 08] :X(CSI)RAM#*jy>:J>!'P-720 
6. 208, 2 1 Ott. 3&2©y/U-7©SDRAM2 
0 51). 2 05 d. 2 05 rtCtlOT. Sfire^BankAB 30 
JP0t«6O. SORAM20 5 b©;S>? 

ABCCl'7. SDRAM2 05 d©>O?ABKf 8. 
SDRAM205 f ©/O^ABfcf 9*»**ii*h& 

{0 109)<*6K. SDKAMrt£ii*:J>hCi— 7 
2 0 6. 2 0 8. 2 lOti. &20)#)l-'S<O$])l\A 
M2 0 5 b. 205d. 2 0 5 fK*r L- r . MBUffi^ba 
nkCDW 0££f5U Witf. S 0RAM205 b©M- 
>^CDtCf 10. SDR AM205 d©><>*CDtC 
f I I . SDRAM205 f ©/OfrC DtCti f I 2# 40 

(0110) W.DMA2dliF J FO2 0 2a*»63>l*tB£ 
tiSDRAM2 0 5 btCff?i*£tt*r-:$<£^U «_ 
UMAtttt. F I F02U2 b^0K/>/U3*lSDRAM 
205d«C««i&«tl^-5r«ftL. «LWA2cttK I 
FO202 ca>^S*m3nSDRAM205 f KW* 

tO 1 1 1 ] *fc. »0?Jlr--7 > "4>?.-5rotf*iA 

fc'jr-Srtt. S0RAM^>/l|L^>FC3-->207. SO 



tfM2 0 02-27 37 3 

209. 2ii ©M«wafcCTR*mij*ia. 

[0 1 1 23 SDRAMK^/£L:3>hn -v2 0 7 
\i. *TSDRAM2 0 5 uCC^trBdnkAfi_R-0*i& 
J5U'0*ABA»6 I* 1 £mtoUJU tturfcjnkCD R= 
0*Sfal/'O5>CDA>6 1 4^Sc^UiT. 

(0 113) SnRAM&*ai,n>Hi- ^2 0 9 

$rSDRAM2 0 5 c«C?lLrRanlcCJLR=0^^ 
^b^>^CD*»^f 5«*#WU ttt»TtonkAILK= 
0*i£fFTL'<>£ABa>6f 2 4S*WT. 

[01H1 SDRAM£*/cU:3> H3-v2 I I 
tt, ^SDRAM2 0 5 eK#OrBankABjt=0£j* 
fjTL'<>?ABa>6 f 3*itomU ttt>TBankU)_K-- 

0 £i£lff L'<> 9C Dfrh f 6 £fc*UJT. 

[0 1 I 5] K IWIAlti. SDR AM 20 5 a. 205 
tfrhtiLfrmtxhT-ttlkl,. R..DW«tt. SDR 
AM20 5c. 20 5 d^^^ta3lt^r-?« 
U RJttTA**. S D R AM2 0 5 e . 205ffr6fc 

[0 116] l:ft©<J:9lcUr&SDRAM/>>0£*ti] 
3 titer- \ J S D R A M&hti L zi > h p - v ic J: 

r-£W2)SP2 1 5tt, .331(0^-7^1112©^ 
-7©S D R A M*» 0«5*tfii* ftfc* 8 - * MAJ) Zti!> 

<t. ^^f.i>y^;v7v^s8 1 ommfccxr- * 
totim 1 5ccie^.6n/c3o©ai^«3T2 1 6a. 2 

16 b. 2 16 cfrbr^ZttottZtZOWMSfr* 
MViL. ¥-*Wti&2 I 5©3 

r><D\&M~)2 16a. 216b. 216 cfrblWtiZ 
tiSir-Vtt, 7U-A^rf->«r«lfl!l/. A/V 

[oii7j paw. *r. T-mmz 1 5 ecu. 

Sfn©7'rt/-7'©SDRAM2 0 5a. 2 0 5 c. 20 
5*frh*:h*timt)Ztitt-r-$ \ I , f sr. f3A* 
A7Tc*ft*. f^>^<JUM2}8 1U. frill 
7?aU2 1 5iCA^LUi/^f J fctfUjffli^ i 6oA>Otii 
t 3£M;WP2 1 6 bA>6m;j^1t. f5^ 
0^8*2 1 6 c^^ljl^^^i^^tcMffilT^. 
[0118) &l*T. f 5 - ^UJ^SS2 1 5tcU. #2© 
*rt--7©SDRAM205b. 205d. 205 f*> 
6-E^tl|l|^LUifcr-'y f 4. 12. r6*»A^i5 
5>^OUX»*«8 Itt. r-^W;^2 

1 5«CA^5tt/cf 2^W;jiS^2 1 6a^OlH^i? 
t>. f 4^0J^%+2 1 6 hfrhlWfiZit. f6^m^ 
«J7 2 I 6c^6mAl3tf*£9tC&SrT*. 

CO 1 19] C©J:9tCbtTHi^»T2 16a, 216 
b. Z\Kcti>hW)Zn*>T : ~*\%. v U- A una© 

X-rtXn-*-'ya>IU(!)f-«ttHDD 1 00 
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{o 12 0] ±$0) J: ? cc o t . mz0^)i- y'<r>s[) 

R AM^^-2(D*Sj**?W7*>n. a I C97A -7fir> 

i © * a- v*o s o r a M^f— * i^^> jw 

taft, *fc£WB$Kj|J207'A--7\DSmiAM«Cjte 

73&-f 2 I 6«. 2 16b. 2 1 6cJ»&7 r -*ftf|ltfj 

*>X)&t\tcT ©7*A~7*©SDRAM£W 
20>y*-7-«SDRAMrXEtC»»ii*ttffaofK 10 

7-2 16a. 2 I 6b. 2 I DcA»67U-A*ttOf 

{0 1 2 1 ] C<DJ:^(C. 'Af^FSSOT^^ 
67 * -A F7 h-CAaSh. FIFO/*'; 

*/rLT:SDRAM<C**i£;J^ifcf SDRA 
M2 0 5 cRPSDR AM 2 0 5 d<D>0 7 A BK#* 
i&StlfcQftv <-*KOf- 'OjrCDtcJtt 
jA**ifc«#7 AKDy*- -»£CE>2SAttfLCt>m«: 

- * UiTC i*C&5 DRAMAS T$ Dk V f - A 
KcD^-T^HJAlL. 8t»tMfc7 y —A KO^*-^4 

a f if t bW)) s n a <fc ^ jcwarr * c t r. 7 
i^-/,7*-7» Frie&tf-F 3 0^- -*£AA3 

10 J 22] &Jb\ 7 4-Jl^FiM»SSW;ft7^- 
AF • 7U-^SJfe«l3 0 0OA^j'3 0 1 a, 3 0 
lb. 3 0 I c(Cfftt&tf? r -9€A7j?*Utett7t 

7 * -v y v$i&m 0 0 e^A-i/rasa*-- h 3 0 
^xtis ti*>. ■? 4 -a fmjs s*>7>fie©*- k 

ft*. 7U-AMftSS#^74J£4>«-' KCCTfcOWi 
fitttf- h 3 0CDCPU4 4CCJ:-jTMffiJ5fi£. 
{ 0 1 2 3 ) ifc. . ±iE«£teWrU:. AJjttT«>8 

®?Utt< nfl<DA/JST-. nffltDiiiaa-? <nWff.£ 

[0124] 

^©r- *3dttB*.tt«tt. n flOAOttrflllcc J: -j 

«n-eii«tt7 -f -a KWM7 7 ~ a F^f*rA7j 

U n®<DAHi;i^^ti^ti^^>A^JLUi/c^lS7 
.1 - A FCOj^fcf 8 - *MSttT*B 1 ©32tt1¥M£. ft 
8v y —A KOrift?'-- - »4jdtt a r««2 ©3dtff.»J«i 
«T« n 1 coE1»B£ . n WOAIit/J^IR© 
«i«ift»*A/»i5Jhfc*fft7 •< —a KDWflt-r-** 50 
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St£***3©sBffiK*iU. «ft7 7 — A FWHUf- 
* £ Kttf * » 4 (DsQtfift Wi * «T * n W©3? 2 (D8E 
tfi#&£ . n too® I OWttf -Sfl>» W 1 ©BGt£8i#(C 

OSK*©©ft^2<^Kt2m«tcR»7 f -AFCDM 
T^fcS&jAlfctt&ttfti. nffl©m2©2HtW©<P 
M3a>ttttft^4rft7 <~AF<DHH*7'--*£*d 

n«©*2©att^a)isa!4©ait«sfl««:« 

tt7 Y-AFflOiiHIt^-^^fttas^SttfNi^AS 
Ktf/7*7W»U ff2«&ttr^OMt* r --*4>ft 

adtfi»«CC*2tt$n/cnftj(D^&7 < — A FOiif- 
5i £3* 1 <0 7 P ? 7 r S* W U n flCDff i OCttT-JK 
Oft»2<08Btt»*«CEtejJtifcnffl©«tt7 < — A F 

«7 ^-AFODli^r-ir^SO^O, »rK/>U 
1 1 n ffiBWffitt 7 -f - A F WBifR-T- ?£SfMCD?Uv 

i07ci 7 *r«*tt3n*n.M0587 / - a f 
omv.?- * 1 1 m 2 o 7 u 7 * cas*aj w© 

fflUl7 f —A FOaft-^- > U 7 U- A* 

Brtir*«fc7 ^-AF©fiSi»r-*i. W*7<#-* 
FOUf- 5» i^flHUlL niH©7 W- A*«i«S!Hftf*' 
- > ^r^bJtU. ffi 3 «7 ci ^ 7 rftMBd ti* ii 
S17 -f - A FOMf- ft. 4 CD 7 rJ 9 7 r J^Ui 

U 7 1/ - A 4«;firr * ^»7 i - A F OMR ^ - ' * 4 . 
«ft V / — A K(5iftf-*44»||IH n OW7 U- A 

ft££«**c tr; f — a F*tt?Aftd n/ciiitJiif 1 
-Wp-a ¥(4copHft-/- 5r ecSCIftr 4 C <t * oTtt 

m;j#©(cj:or. A'tfanKriuedn^nvu-A 

«{5tir-7^-f-n^ti^©7 ./ - A Faj>«ft7 -f - 
K*ftr;>J}L. i> fflcoAtB^}^««H-ti^i*^A 
73 5 tifc5K7 / — A F^lftHft^- 5» ^ n {W<0.^ 1 Oiie 

M©AUl*-T-«©*n^*i3)»*>AyjLUt;c«»l7 / - A 

fomi r- » £ ii fflojfe- ! cosaa mtfimuz m 2 o 
ct2«H«iic^tnpti«»ii*. nffl<oAm^j#ao>en 

?t\1>>e>AJ) 3 ri/c«f»7 7 - A FOM7 - 7 * n (8 
<Dm 2 OiC»^^«it ^> 9 3 OSttiR^Kc^nfti s 
*ii/>. n»JAttj;j#l2c>en-en^e>A*3h/cfi6 
|»7 4-AFCOli»^-4f«rnOOSP2©ai»f 



(15) 



©■BiE^ » 1 <D3Ct£««CCSiItt £ tx tc n 

7 f P(DSIkf-'^9 1 0!)^n * * r*8#tBU 

nMOMkV4-'i'K®Mt7 : -*£. #2<DBfit£fcWl 
ffer - * £ . fi»7 -< F©BHf- * i fcttlllt U n 
3 W3dtfeffi««C Wtft 5 tl tc n <B0h&»7 f 

«MMfc7-f-*K©il«^-5r4. $4<Dffit8ftiUft>0 20 

0)7 u-Am(i<?)psi«^-*4«fejsSr*c £t-7 /-/u 
H tifcBfe?'- * £ 7 U 



ttW)20 0 2 2 7 373 

& W * tctfXD W r *> * . 
(05 J PlA/V^-^lCJotv-c, 7 4 --/U F • 7U- 

1136) lujA/V7"-^'(C4cft^r. SUKAM^O? 

<c<Sttf>ttfcF I F0^*^r-?Affi7WMcoc» 
(138) FJA/V-?--MiC:fat>T. SDRAMWf-* 

[09] PJA/V^-MtC*SC»r, 7 v- -JUKV*- -7 
7U-A7* -^7 YlC^xmi?*>tcW) 

200 7 + -Vvl-£&SR. 2 023. 202 b. 2 
02c FIFO^l 20 2 h. 20 2b. 202 
c FlFOy»t';ttW>^>hU-v. 204 F 
IFO>*»JK*IHU^>hn-->, 2053, 205 
b. 205c. 205d. 20 5 e, 2 0 5 f SDR 
AM. 2 0 6. 2 0 8. 2 1 0 SDR AM*£i**r.i 
2 07. 20 9, 2 1 1 SDKAMS£# 
IHU^»n-7 ( 2 15 250 C 

PU. 3 00 7 y -^K -7U-A£»!gU 



[M3 3 



[07] 



0 1/909 1/459 1/309 

^1/909^ ^1/909^^1/9 09^ ( t 




1 1 





?02h— 




202^- 




flO 




fit 




f 12 


f? 




ts 




19 


14 




t5 




16 


tl 




'2 




13 



1 i I 



(16) 

IBM J 



4^32002-27 373 



18 120 121 



[CPU^ -- * 




83 82 



in 



39 40 41 



t~Q 1 



,80 
-oVref, 



91 



7^ 



.90 



1 12< 



113' 



5 

1 10 



IOOt 

100^3 

100„- 2 

1 00n-l 

ioo„ 



[(34) 



[06] 




ODD f >« Id 



EVEW field 



BankA BinkB 



BenkC BenkD 




mo) 



A 1 | odd(FU | iyq{F1H oddlF4} | • v ntF4) [ 
A2 [ oddtt*Q_«™»(F2) j/oddfctr | tv»MF5) | 



A3 [ oddU^rf 



( b> 



| odd(FU | •»«nlF / f 


1 1 odd(F* 




1 












| OV»ll(Pl 


1 | o/dlF3! 




! | o/dtFO 


1 












| odd[F?; 


^ •v»o(F3^ odd(F5 




1 



0») 



£5320 02-2 7 37 3 



F r ani9 — 
BmkAB-W 
BinkCD.W 

Vf-DATAI • 
HLDATAU 
W.OATAU 

B»nkAB,W— 
BtftkCD.W— 

W.DATA25 — 




If7|t10h 



in an 



jfl9[f22h 



MOW] 



If9|fl2h 



- {<2llf24 - 



DJ D3 5 CD BE 5 QE DEI 



W-DATA? b- 
W.DATA2c- 

JSDRAMI»tttyD>ha-7207) 
BsnkAB.R 
BmkCD.R 

R-DATA 1 

tS0RAMIWttlLD>hO-7209) 
BinkAB-R 
BankCD.R 

R-DATA2 

IS0RAMJW*aiL=i>hD-521 1) 
BinkAB.R 
BtnkCD-R 

R-DATA3 |f3|feH^lM2hti5|yia 

om\ i n r~i i 

out! 
out? 
out3 




t5| f2Htni fBHti7|fi4 



H f I I f2hTf7| fBt4MlF7l4K 
H t3| f4hn2TfToHl15|f1Sj - 



KHCQSQDDESuEDE! 



(51)int.CI. T 1-1 r-v>K(4Mf) 

// GOOF 3/06 3 0 1 H 0 4 N 5/91 C 

F 9-A<$J?) RA01 Ctl<> Ctl-1 

5B077 U022 

5COS2 AR04 ACOl CCU 
SC05* fAl'1 I AM CA11 UJ11 QJi7 
IW1 HWJ LA01 



JP2002- 027373 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has n I/O means to output and input the data containing image data and voice data. 
The image data of n frames photoed by the high-speed photography which photos the image data 
of n frames from the n above-mentioned I/O means to predetermined 1 frame time is inputted. , 
The image data photoed by the above-mentioned high-speed photography inputted into two or 
more storages in which non linear access is possible from the n above-mentioned I/O means by 
the assigned time slot is inputted. It is the data-logging regenerative apparatus which reproduces 
only one image data photoed by the above-mentioned high-speed photography which recorded 
the image data inputted into the above-mentioned record medium on the above-mentioned record 
medium, and was recorded on the above-mentioned record medium by the above-mentioned 
predetermined 1 frame time, and is outputted from the n above-mentioned I/O means. The n 
above-mentioned I/O means input the image data of n frames photoed by the above-mentioned 
high-speed photography per the odd number field and even number field, respectively. The 1st 
storage region which memorizes the image data of the odd number field inputted from each of 
the n above-mentioned I/O means, 1 st n storage means to have the 2nd storage region which 
memorizes the image data of the even number field, The 3rd storage region which memorizes the 
image data of the odd number field inputted from each of the n above-mentioned I/O means, 2nd 
n storage means to have the 4th storage region which memorizes the image data of the even 
number field, The actuation in which make the image data of the odd number field write in each 
1st storage region of the 1st n above-mentioned storage means, and the image data of the even 
number field is made to write in each 2nd storage region of the 1st n above-mentioned storage 
means, The image data of the odd number field is made to write in each 3rd storage region of the 
2nd n above-mentioned storage means. It controls to perform by turns actuation in which the 
image data of the even number field is made to write in each 4th storage region of the 2nd n 
above-mentioned storage means. The image data of the n odd number fields memorized in the 
1st storage region is read with the 1st clock, every of write-in actuation of the image data to the 
storage means of the above 2nd, simultaneously the 1st n above-mentioned storage means — The 
image data of the n even number fields memorized in each 2nd storage region of the 1st n above- 
mentioned storage means is read with the 2nd clock. The image data of the n odd number fields 
memorized in the 3rd storage region is read with the 3rd clock, every of write-in actuation of the 
image data to the storage means of the above 1st, simultaneously the 2nd n above-mentioned 
storage means — The control means controlled to read the image data of the n even number fields 
memorized in each 4th storage region of the 2nd n above-mentioned storage means with the 4th 
clock, The image data of the n odd number fields read by the above-mentioned control means 
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with the 1 st clock, The image data of the odd number field which forms a nothing frame for a 
pair from the image data of the n even number fields read with the 2nd clock, The image data of 
the n odd number fields which extract the image data of the even number field, generate the 
image data of n frame units, and are read with the 3rd clock, The image data of the odd number 
field which forms a nothing frame for a pair from the image data of the n even number fields 
read with the 4th clock, The data-logging regenerative apparatus characterized by having a frame 
image data generation means to extract the image data of the even number field and to generate 
the image data of n frame units. 

[Claim 2] It has n I/O means to output and input the data containing image data and voice data. 
The image data of n frames photoed by the high-speed photography which photos the image data 
of n frames from the n above-mentioned I/O means to predetermined 1 frame time is inputted. 
The image data photoed by the above-mentioned high-speed photography inputted into two or 
more storages in which non linear access is possible from the n above-mentioned I/O means by 
the assigned time slot is inputted. The image data inputted into the above-mentioned record 
medium is recorded on the above-mentioned record medium. It is the data input format 
conversion approach in the data-logging regenerative apparatus which reproduces only one 
image data photoed by the above-mentioned high-speed photography recorded on the above- 
mentioned record medium by the above-mentioned predetermined 1 frame time, and is outputted 
from the n above-mentioned I/O means. The n above-mentioned I/O means The image data of n 
frames photoed by the above-mentioned high-speed photography is inputted per the odd number 
field and even number field, respectively. The image data of the odd number field inputted from 
each of the n above-mentioned I/O means is written in the 1st storage region with which the 1st n 
record means is equipped, respectively. The image data of the even number field inputted from 
each of the n above-mentioned I/O means is written in the 2nd storage region with which the 1 st 
n record means is equipped, respectively. The image data of the odd number field inputted from 
each of the n above-mentioned I/O means is written in the 3rd storage region with which the 2nd 
n record means is equipped, respectively. The image data of the even number field inputted from 
each of the n above-mentioned I/O means is written in the 4th storage region with which the 2nd 
n record means is equipped, respectively. The image data of the n odd number fields memorized 
in the 1st storage region is read with the 1st clock, every of write-in actuation of the image data 
to the storage means of the above 2nd, simultaneously the 1st n above-mentioned storage means 
— After image data read-out termination of the odd number field in the 1st clock of the above, 
The image data of the n odd number fields which read the image data of the n even number fields 
memorized in each 2nd storage region of the 1 st n above-mentioned storage means with the 2nd 
clock, and were read from the 1st storage region of the above, The image data of the odd number 
field which forms a nothing frame for a pair from the image data of the n even number fields 
read from the 2nd storage region of the above, Extract the image data of the even number field 
and the image data of n frame units is generated. The image data of the n odd number fields 
memorized in the 3rd storage region is read with the 3rd clock, every of the writing of the image 
data to the storage means of the above 1 st, simultaneously the 2nd n above-mentioned storage 
means - After image data read-out termination of the odd number field in the 3rd clock of the 
above, The image data of the n odd number fields which read the image data of the n even 
number fields memorized in each 4th storage region of the 2nd n above-mentioned storage 
means with the 4th clock, and were read from the 3rd storage region of the above, The image 
data of the odd number field which forms a nothing frame for a pair from the image data of the n 
even number fields read from the 4th storage region of the above, The data input format 
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conversion approach characterized by extracting the image data of the even number field and 
generating the image data of n frame units. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data-logging regenerative apparatus and the 
data input format conversion approach of usually reproducing at a rate the image data which 
recorded and recorded the image data photoed at high speed on the nonlinear refreshable record 
medium. 
[0002] 

[Description of the Prior Art] In recent years, unlike VTR (video tape recorder) equipped with 
the conventional tape-like record medium, coincidence has the demand of record, playback, 
reproducing, recording further in two or more image voice data from one image voice data 
record regenerative apparatus with many channelization of information offer by the spread of 
CATV (cable television) etc. And in order to fill such a demand, the equipment called the video 
server which carries out [ voice / image ] record playback using the record medium in which 
random access, such as a hard disk, is possible is spreading. 

[0003] This video server connects many nonlinear refreshable mass hard disk drive units, and 
comes to have the storage capacity of dozens - 100 G bytes of number as a whole. Since the 
amounts of data, such as voice data and image data, or these either, are suitable for record of 
very large data and can reproduce the voice data of arbitration, and image data by short access 
time especially, this video server is excellent as a record regenerative apparatus for edit 
equipments. 

[0004] For example, by the sport relay broadcast, when a sport player does a fine play etc., 
Replay in a throw or the usual rate may be carried tiut that the scene should be again broadcast to 
a viewer. An external data processor is attached and the video server is making the data which 
performed predetermined data processing in order to carry out high definition slow motion 
playback to the data to input, and performed data processing record on a hard disk that it should 
correspond to such a demand. 

[0005] A data processor inputs the image data of per second 90 frames of one 3 times the rate of 
this to the image data supplied by per second 30 frames, the inputted image data of per second 90 
frames is accumulated in three memory every 30 frames, and the rate of the image data which 
inputs the accumulated image data into a video server by supplying a video server by per second 
30 frames is transformed. A video server is making the image data by which rate conversion was 
carried out with the data processor input from an input terminal, memorizing to each above- 
mentioned hard disk, and reading each memorized image data in order of the original frame, and 
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has realized reproducing the photographic subject which moves at high speed as a high definition 
slow motion image. 

[0006] The image data inputted into a video server in order to realize super slow motion is image 
data photoed using the super slow motion camera of dedication. 

[0007] A super slow motion camera photos a photographic subject at a rate higher than the usual 
photography, and supplies image data to a video server. 

[0008] For example, when a rate usually photos image data by per second 90 frames of the rate 
which it is, a super slow motion camera makes the image data for 30 frames output from each 
output terminal of three output terminals, and inputs into a video server the image data photoed 
by per second 90 frames. On the other hand, a video server makes the image data inputted from 
the super slow motion camera record on a hard disk, after performing the above data processing. 
[0009] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned video server 
recorded the image data inputted per frame and has realized super slow motion by reproducing, 
when it makes the image data from the super slow motion camera to which the photoed image 
data is made to output per field input, it has the problem that image data is correctly 
unreproducible. 

[0010] For example, a photographic subject is usually photoed by one 3 times the rate of a rate to 
drawing 9 (a). The super slow motion camera which outputs image data to a video server per 
frame (it is hereafter called a frame control SS camera.) from — the super slow motion camera (it 
is hereafter called a field-control SS camera.) which shows the situation of the output of **, 
photos a photographic subject at the rate 3 times the rate of usual to drawing 9 (b), and outputs 
image data to a video server per field from ~ the situation of the output of image data is shown. 
[001 1] First a frame control SS camera The odd number field of an output terminal Al to the 1st 
(Fl) frame, The even number field is outputted and it continues. The odd number field of an 
output terminal A2 to the 2nd (F2) frame, The even number field is outputted, the odd number 
field of the 3rd (F3) frame and the even number field are further outputted from output terminal 
A3, hereafter, the 4th (F4) frame or subsequent ones changes an output terminal per frame 
similarly, and it outputs image data. 

[0012] A field-control SS camera outputs the odd number field of the 1st (Fl) frame from an 
output terminal Bl first. The even number field of the 1st (Fl) frame is outputted from output 
terminal B-2. The odd number field of the 2nd (F2) frame is outputted from.an output terminal 
B3. The even number field of the 2nd (F2) frame is outputted from an output terminal Bl . The 
odd number field of the 3rd (F3) frame is outputted from output terminal B-2, the even number 
field of the 3rd (F3) frame is outputted from an output terminal B3, hereafter, the 4th (F4) frame 
or subsequent ones changes an output terminal per field similarly, and it outputs image data. 
[0013] Therefore, when the image data outputted to the video server which controls image data 
by the above frame units from the field-control SS camera is inputted, a video server recognizes 
the image data of the even number field of F2 outputted from the output terminal Bl of a field- 
control SS camera to be the image data of the even number field of Fl, and has the problem that 
exact record to the hard disk for realizing super slow motion cannot be performed. 
[0014] Then, it is thought out in order that this invention may solve a problem which was 
mentioned above, and it aims at offering the data-logging regenerative apparatus and the data 
input format conversion approach of making it record on the video server which carries out 
record which the image data of the super slow motion camera which outputs image data per field 
is controlled [ record ] per frame, and realizes super slow motion. 
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[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the data- 
logging regenerative apparatus concerning this invention It has n I/O means to output and input 
the data containing image data and voice data. The image data of n frames photoed by the high- 
speed photography which photos the image data of n frames from n I/O means to predetermined 
1 frame time is inputted. The image data photoed by the high-speed photography inputted into 
two or more storages in which non linear access is possible from n I/O means by the assigned 
time slot is inputted. It is the data-logging regenerative apparatus which reproduces only one 
image data photoed by the high-speed photography which recorded the inputted image data on 
the record medium, and was recorded on the record medium by predetermined 1 frame time, and 
is outputted from n I/O means, n I/O means input the image data of n frames photoed by high- 
speed photography per the odd number field and even number field, respectively. The 1 st storage 
region which memorizes the image data of the odd number field inputted from each of n I/O 
means, 1st n storage means to have the 2nd storage region which memorizes the image data of 
the even number field, The 3rd storage region which memorizes the image data of the odd 
number field inputted from each of n I/O means, 2nd n storage means to have the 4th storage 
region which memorizes the image data of the even number field, The actuation in which make 
the image data of the odd number field write in each 1 st storage region of the 1 st n storage 
means, and the image data of the even number field is made to write in each 2nd storage region 
of the 1st n storage means, The image data of the odd number field is made to write in each 3rd 
storage region of the 2nd n storage means. It controls to perform by turns actuation in which the 
image data of the even number field is made to write in each 4th storage region of the 2nd n 
storage means. The image data of the n odd number fields memorized in the 1 st storage region is 
read with the 1 st clock, every of write-in actuation of the image data to the 2nd storage means, 
simultaneously the 1st n storage means — The image data of the n even number fields memorized 
in each 2nd storage region of the 1st n storage means is read with the 2nd clock. The image data 
of the n odd number fields memorized in the 3rd storage region is read with the 3rd clock, every 
of write-in actuation of the image data to the 1st storage means, simultaneously the 2nd n storage 
means — The control means controlled to read the image data of the n even number fields 
memorized in each 4th storage region of the 2nd n storage means with the 4th clock, The image 
data of the n odd number fields read by the control means with the 1 st clock, The image data of 
the odd number field which forms a nothing frame for a pair from the image data of the n even 
number fields read with the 2nd clock, The image data of the n odd number fields which extract 
the image data of the even number field, generate the image data of n frame units, and are read 
with the 3rd clock, The image data of the odd number field which forms a nothing frame for a 
pair from the image data of the n even number fields read with the 4th clock, It is characterized 
by having a frame image data generation means to extract the image data of the even number 
field and to generate the image data of n frame units. 

[0016] In order to attain the above-mentioned purpose, moreover, the data input format 
conversion approach concerning this invention It has n I/O means to output and input the data 
containing image data and voice data. The image data of n frames photoed by the high-speed 
photography which photos the image data of n frames from n I/O means to predetermined 1 
frame time is inputted. The image data photoed by the high-speed photography inputted into two 
or more storages in which non linear access is possible from n I/O means by the assigned time 
slot is inputted. It is the data input format conversion approach in the data-logging regenerative 
apparatus which reproduces only one image data photoed by the high-speed photography which 
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recorded the inputted image data on the record medium, and was recorded on the record medium 
by predetermined 1 frame time, and is outputted from n I/O means, n I/O means input the image 
data of n frames photoed by high-speed photography per the odd number field and even number 
field, respectively. The image data of the odd number field inputted from each of n I/O means is 
written in the 1st storage region with which the 1st n record means is equipped, respectively. The 
image data of the even number field inputted from each of n I/O means is written in the 2nd 
storage region with which the 1st n record means is equipped, respectively. The image data of 
the odd number field inputted from each of n I/O means is written in the 3rd storage region with 
which the 2nd n record means is equipped, respectively. The image data of the even number field 
inputted from each of n I/O means is written in the 4th storage region with which the 2nd n 
record means is equipped, respectively. The image data of the n odd number fields memorized in 
the 1st storage region is read with the 1st clock, every of write-in actuation of the image data to 
the 2nd storage means, simultaneously the 1st n storage means — The image data of the n even 
number fields memorized in each 2nd storage region of the 1 st n storage means is read with the 
2nd clock after image data read-out termination of the odd number field in the 1st clock. The 
image data of the n odd number fields read from the 1 st storage region, The image data of the 
odd number field which forms a nothing frame for a pair from the image data of the n even 
number fields read from the 2nd storage region, Extract the image data of the even number field 
and the image data of n frame units is generated. The image data of the n odd number fields 
memorized in the 3rd storage region is read with the 3rd clock, every of the writing of the image 
data to the 1 st storage means, simultaneously the 2nd n storage means — The image data of the n 
even number fields memorized in each 4th storage region of the 2nd n storage means is read with 
the 4th clock after image data read-out termination of the odd number field in the 3rd clock. The 
image data of the n odd number fields read from the 3rd storage region, It is characterized by 
extracting the image data of the odd number field which forms a nothing frame for a pair, and the 
image data of the even number field from the image data of the n even number fields read from 
the 4th storage region, and generating the image data of n frame units. 
[0017] 

[Embodiment of the Invention] Hereafter, a drawing is made reference and the gestalt of 
operation of the data-logging regenerative apparatus concerning this invention and the data input 
format conversion approach is explained to a detail. 

[0018] This invention is applied to the A/V (Audio/Video) server 1 constituted as shown in 
drawing 1 . This A/V server 1 is record and/or a thing to reproduce (it is hereafter described as 
record playback.) to a record medium about voice and/or image data (it is hereafter described as 
A/V data.). This A/V server 1 enables edit processing besides record regeneration of A/V data, 
when a user operates the control panel mentioned later. 

[0019] The A/V server 1 The input terminal of a recorded port 10 and 20 or 3 playback ports The 
recorded port 30, editing manager who have (Editing Manager) 50, the video effector (Video 
EfTecter) 60, a control panel 70, the timing manager (Timing Manager) 80, a file manager () [ 
File ] Manager90, HDD (Hard Disk Drive) 1001 and 1002 equipped with two or more record 
media, lOOn - 3,100 n to 2,100 n to 1,100 n (n) It has the field frame transducer 300 which 
changes into the image data of a frame unit the HDD array (HDD Array) 1 10 which has the 
integer of arbitration, and the image data inputted per field. 

[0020] Moreover, the A/V server 1 is equipped with each port of the recorded port 30 which has 
the input terminal of a recorded port 10 and 20 or 3 playback ports, the data bus 120 for the data 
transfer between the HDD arrays 1 10, and the control bus 121 for transmitting the control signal 



7 



for controlling each part. The A/V server 1 has the two input-process sections and the one 
output-processing section in this way, and performs five radial transfer. 

[0021] A recorded port 10 functions as the input-process section which performs processing for 
record etc. to make the data (henceforth data) containing the image data and voice data which 
were inputted from the input terminal 1 9 the HDD array 1 1 0. This recorded port 1 0 consists of 
the data I/O section 1 1 and the data control section 12. The data I/O section 1 1 was equipped 
with a selector 13, an encoder 14, and the image data division section 15, and the data control 
section 12 is equipped with the serial-parallel transform-processing section (it is hereafter 
described as S/P.) 16, the buffer 17, and CPU 18. 

[0022] A selector 1 3 chooses the data to encode. A selector 1 3 specifically for example SMPTE 
() [ Society of Motion ] SDTI standardized by the data based on SDI (Serial Digital Interface) 
standardized by Picture and TelevisionEngineers-259M, or SMPTE-305M () [ Serial ] The data 
containing the image and voice data inputted from the input terminals 19, such as data based on 
Digital Transfer Interface, Among the data outputted from the editorial department 51 which the 
editing manager 50 who mentions later has, one of data is chosen and it outputs to the latter 
encoder 14. 

[0023] An encoder 14 encodes the data outputted from the selector 13 to a predetermined format. 
Specifically, an encoder 14 performs compression coding by the MPEG (Moving Picture Experts 
Group) method about the inputted data. However, in this encoder 14, processing which extracts 
image data and voice data may be performed from the data based on SDI mentioned above that 
what is necessary is just to change not only into compression coding processing but into latter 
HDD 1001 and 1002, the format that is easy to record on lOOn - 3,100 n to 2,100 n to 1,100 n. 
Furthermore, in an encoder 14, it may be made to perform processing which picks out image data 
and voice data from the data based on SDTI mentioned above, and may be made to perform 
combination of the processing mentioned above. In addition, in the following explanation, an 
encoder 14 shall carry out compression coding and shall output the inputted data. The 
compressed data generated by compression coding of an encoder 14 is inputted into the image 
data division section 1 5. 

[0024] The image data division section 15 divides into two or more image groups the image data 
outputted from the encoder 14 for every unit image, and generates two or more blocks. For 
example, image data is divided into four blocks of A, B, C, and D as shown in drawing 2 . The 
block generated by the image group division section 15 is outputted to S/P 16. The processing 
which divides image data into two or more blocks by this image group division section 1 5 is 
processing for making two or more blocks divided to the HDD array 1 10 so that playback whose 
lack of a playback image decreases could be performed record, when reproducing and searching 
desired image data. 

[0025] for example, - without it does not form the image group division section 15 but makes 
image data divide - every frame — Fl, F2, F3, F4, and F5 .... as suppose that image data was 
recorded on the HDD array 110. thus — if the image data recorded on the HDD array 1 10 is 
reproduced by IX— the A/V server 1 - Fl, F2, F3, F4, and F5 .... as, although the recorded 
frame is read from the HDD array 1 10 and it reproduces altogether if it reproduces by 2X - Fl , 
F3, and F5 ... as — if it reproduces by 4X - Fl, F5, and F9 ... as — reproduction speed increases - 
- ** - in order for the frame which is not boiled and reproduced to make it generated, it will be 
difficult to search desired image data certainly. 

[0026] So, when recording on the HDD array 1 10 without dividing image data in playback by 
**** by making it record on the HDD array 1 10 by the technique of dividing and mentioning 
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image data later in two or more groups for every frame in this image group division section 15, it 
becomes possible to make a frame reconstruct so that it may become the component of at least 
one frame about the block which is the flown element of a frame. To for example, four blocks of 
Fl A, FIB, F1C, and FID for a frame Fl A frame F2 to four blocks of F2A, F2B, F2C, and F2D 
When a frame F3 is divided into four blocks of F4A, F4B, F4C, and F4D for a frame F4, to four 
blocks of F3A, F3B, F3C, and F3D in 2X One frame is constituted from F2C of F1A of a frame 
Fl, FIB, and a frame F2, and F2D. In 4X The information on a frame can surely be incorporated 
in a playback image by constituting one frame from Fl A of a frame Fl, an F2B of a frame F2, 
F3C of a frame F3, and F4D of a frame F4, and making it reproduce. 
[0027] The image data inputted by the same reason as the image group division section 15 
mentioned above is made to divide to two or more blocks also in the image group division 
sections 35, 38, and 41 mentioned later. 

[0028] S/P16 performs serial-parallel conversion so that the compressed data inputted from the 
encoder 14 can be written in each of HDD 1001 and 1002, lOOn - 3,100 n to 2,100 n to 1,100 
n. Each data which serial -parallel conversion was made by this S/P16 and obtained is supplied to 
the latter buffer 17 at any time. 

[0029] A buffer 17 stores temporarily the image data and voice data which are outputted from 
S/P16, for example, it is used in order to carry out Time Division Multiplexing of image data and 
the voice data to a data bus 120 and to send them out to it. Although a buffer 1 7 is not illustrated, 
it accumulates temporarily the image data which divided each data outputted from S/P16 in the 
image data division section for every block by the predetermined image unit (a part for for 
example, a 16-frame unit). A buffer 1 7 will output the buffered data to the basis of control of this 
CPU1 8 in a data bus 120 in the predetermined period permitted by the time slot, if the time slot 
from the below-mentioned timing pulse generator 81 is assigned to CPU 18 while inputting each 
data from S/P16 at any time. In case it outputs to a data bus 120, CPU 18 reads the image data for 
every block stored temporarily at the buffer 17 from a buffer 1 7 so that it may change 
periodically and may be outputted by the fixed pattern, for example, when one frame is divided 
into four, A, B, C, and D, the 1st frame is outputted to a data bus 120 in B, C, D, A, and C, D, A, 
B and a list through which the 3rd frame circulates [ A, B, C, D, and the 2nd frame ] every four 
frames for the 4th frame to be able to call it D, A, B, and C. 

[0030] here, although a data bus 120 is not called a SBX (Spydar Bus extension) bus and 
illustrated, data are transmitted only in the going-up bus which transmits data only in the 
direction which records data, and the direction which reproduces data - getting down - a bus - 
being divided — **** — these going-up buses — and it gets down, and it is divided into a bus and 
constituted. Therefore, each data outputted from the buffer 17 is transmitted to the HDD array 
1 10 through the bus corresponding to each data which constitutes a data bus 120. Moreover, it is 
superimposed on HDD 1001 and 1002, the command that directs the writing to lOOn - 3,100 n 
to 2, 1 00 n to 1 , 1 00 n so that the bus output processing section which is not illustrated may be 
prepared in the latter part of a buffer 17 and a transmission format of a data bus 120 may be 
followed at each data outputted from the buffer 1 7. 

[0031] CPU 18 has the function which controls each part of a recorded port 10 based on control 
signals, such as an external command transmitted through a control bus 121 from the control 
panel 70 mentioned later. Moreover, CPU 18 is transmitted to CPU53 which the editing manager 
50 equips with the given control signal if needed. Furthermore, CPU 18 controls the output of the 
data currently held at the buffer 17 based on the time slot assigned by the timing pulse generator 
81. 
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[0032] Moreover, the playback port 20 functions as the output-processing section which 
performs processing for outputting the data currently recorded on the HDD array 1 10 to the 
exterior, and consists of the data control section 21 and the data I/O section 22. 
[0033] The data control section 21 was equipped with the image group detecting element 23, a 
buffer 24, the parallel serial conversion processing section (it is hereafter described as P/S.) 25, 
and CPU26, and the data I/O section 22 is equipped with the decoder 27 and the selector 28. 
[0034] The image group detecting element 23 reads the image data and voice data which are 
outputted to parallel through a data bus from the HDD array 1 1 0 by the predetermined unit (a 
part for for example, a 16-frame unit), outputs voice data to a buffer 24 as it is, and image data 
divides image data based on the group information, and it outputs it to a buffer 24. The image 
group detecting element 23 will read and input data into the basis of control of this CPU26 from 
the HDD array 1 10, if the time slot from the timing pulse generator 81 is assigned to CPU26. 
[0035] A buffer 24 stores temporarily each data outputted from the image group detecting 
element 23. A buffer 24 divides and stores temporarily the image data outputted from the image 
group detecting element 23 on the bank for every group. 

[0036] Here, each data sent from the HDD array 1 10 is overlapped on the status to the command 
which directs the writing to each HDD 100 mentioned above so that a transmission format of a 
data bus 1 20 may be followed. The data bus 1 20 mentioned above gets down, and such data are 
transmitted by bus. Therefore, in the A/V server 1, there are few factors which cause error that 
the data of an input system and the data of an output system collide, and it can be considered that 
record playback of data is performed to coincidence by transmitting data based on the assigned 
time slot. After the data inputted into the buffer 24 are buffered by this buffer 24, they are 
supplied to latter P/S25. 

[0037] P/S25 changes into serial data the parallel data inputted from the buffer 24. The data 
which parallel serial conversion was made by this P/S25, and were obtained are supplied to the 
decoder 27 in the data I/O section 22. 

[0038] CPU26 has the function which controls each part of the playback port 20 based on control 
signals, such as an external command transmitted through a control bus 121. Moreover, CPU26 
is transmitted to CPU53 which the editing manager 50 equips with the given control signal if 
needed. Furthermore, based on the time slot assigned by the timing pulse generator 81, CPU26 
acquires the royalty of a data bus 120, and controls it to input data into a buffer 24. 
[0039] The decoder 27 in the data I/O section 22 decodes the serial data inputted from P/S25 by 
predetermined decode processing. This decoder 27 is changed and outputted to the SDI data 
which elongated when compression coding of the data reproduced from each HDD 100 was 
carried out, and were mentioned above. The various data containing the image and voice data 
which decoded by this decoder 27 and was obtained are inputted into the editorial department 5 1 
which a selector 28 and the editing manager 50 have. 

[0040] A selector 28 chooses the data outputted outside through an output terminal 29. A selector 
28 chooses one of data among the data outputted from a decoder 27, and the data outputted from 
the editorial department 51 which the editing manager 50 has, and, specifically, supplies them to 
an output terminal 29 as SDI data or SDTI data. 

[0041] A recorded port 30 is equipped with the three data I/O sections, and functions as the 
input-process section which performs processing for record etc. to make the data which were 
outputted from the field frame transducer mentioned later, and were inputted into these three data 
input sections the HDD array 1 10. In a recorded port 30, processing which records the data for 
performing high definition slow motion playback is performed in the A/V server 1. 
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[0042] The image data photoed by one 3 times [ usual ] the rate of this is inputted into the three 
data I/O sections of a recorded port 30 from the field frame transducer 300. For example, the 
image data by which the image data of per second 90 frames of one 3 times the rate of this was 
usually distributed to 1 /three every 90 seconds to the image data supplied by per second 30 
frames is inputted into the three data input sections of a recorded port 30. The relation of one 3 
times the rate [ the usual rate and ] of this is shown in drawing 3 . In the case of the usual rate, it 
is one frame in 1 / 30 seconds, but the image data for three frames is recordable in their being 
one frame, and 30 1/seconds in 1 / 90 seconds the case of one 3 times the rate of this. 
[0043] This recorded port 30 consists of the data I/O section 3 1 and the data control section 32. 
The data I/O section 31 was equipped with a selector 33, an encoder 34, the image group 
division section 35, a selector 36, an encoder 37, and the image group division section 38, and 
the data control section 32 is equipped with a selector 39, an encoder 40, the image group 
division section 41, the data multiplexing section 42, the DM block 43, and CPU44. 
[0044] A selector 33 chooses the data to encode. A selector 33 specifically for example SMPTE 
() [ Society of Motion ] SDTI standardized by the data based on SDI (Serial Digital Interface) 
standardized by Picture and TelevisionEngineers-269M, or SMPTE-305M () [ Serial ] The data 
containing the image and voice data inputted from the input terminals 45, such as data based on 
Digital Transfer Interface, Among the data outputted from the editorial department 51 which the 
editing manager 50 who mentions later has, one of data is chosen and it outputs to the latter 
encoder 34. 

[0045] An encoder 34 encodes the data outputted from the selector 33 to a predetermined format. 
Specifically, an encoder 34 performs compression coding by the MPEG (Moving Picture Experts 
Group) method about the inputted data. However, in this encoder 34, processing which extracts 
image data and voice data may be performed from the data based on SDI mentioned above that 
what is necessary is just to change not only into compression coding processing but into latter 
HDD 1001 and 1002, the format that is easy to record on lOOn - 3,100 n to 2,100 n to 1,100 n. 
Furthermore, in an encoder 34, it may be made to perform processing which picks out image data 
and voice data from the data based on SDTI mentioned above, and may be made to perform 
combination of the processing mentioned above. In addition, in the following explanation, an 
encoder 34 shall carry out compression coding and shall output the inputted data. The image data 
generated by compression coding of an encoder 34 is inputted into the image group division 
section 35. 

[0046] The image group division section 35 divides into two or more image groups the image 
data outputted from the encoder 34 for every unit image, and generates two or more blocks. For 
example, image data is divided into four blocks of A, B, C, and D as shown in drawing 2 . The 
block generated by the image group division section 35 is outputted to the data multiplexing 
section 42. In case it is outputted to the data multiplexing section 42, each block is periodically 
outputted to the data multiplexing section 42 per 1 byte by the fixed pattern based on the number 
of partitions. The concrete technique of outputting a block periodically by the fixed pattern is 
explained to a detail later. 

[0047] The image data inputted from the input terminal 46 is inputted, performs the same 
processing as a selector 33 to the inputted image data, and outputs a selector 36 to an encoder 37. 
[0048] An encoder 37 performs the same processing as an encoder 34, and outputs the image 
data inputted from the selector 36 to the image group division section 38. 
[0049] The same processing as the image group division section 35 is performed, the image data 
outputted from the encoder 37 is divided into a block, and the image group division section 38 
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outputs it to the data multiplexing section 42. 

[0050] The selector 39 in the data control section 32 is inputted, and the image data inputted 
from the input terminal 47 performs the processing same to the inputted image data as a selector 
33, and outputs it to an encoder 40. 

[0051] An encoder 40 performs the same processing as an encoder 34, and outputs the image 
data inputted from the selector 39 to the image group division section 41. 
[0052] The same processing as the image group division section 35 is performed, the image data 
outputted from the encoder 40 is divided into a block, and the image group division section 41 
outputs it to the data multiplexing section 42. The data multiplexing section 42 multiplexes the 
image data and voice data which were outputted from the encoders 34 and 37 of the data I/O 
section 31, and the encoder 40 of the data control section 32 by control of CPU44. Each data 
multiplexed by this data multiplexing section 42 is supplied to the latter DM block 43 at any 
time. 

[0053] The data multiplexing section 42 consists of FIFO memories 42a, 42b, and 42c for image 
data, FIFO memories 42d and 42e for voice data, FIFO controller 42f, and multiplexer 42g, as 
shown in drawing 4 . 

[0054] FIFO memories 42a, 42b, 42c, 42d, and 42e are SRAM (Static Random Access Memory) 
of a data FIFO mold. FIFO memories 42a, 42b, 42c, 42d, and 42e write in or read the image data 
and voice data which were outputted, respectively from the encoders 34, 37, and 40 mentioned 
above by control of FIFO controller 42f, and output them to multiplexer 42g. 
[0055] The image data photoed by one 3 times [ usual ] the rate of this is distributed to three, is 
encoded by FIFO memories 42a, 42b, and 42c with encoders 34, 37, and 40, and is inputted into 
them, respectively. For example, when data of per second 30 frames are usually supplied at the 
rate, data of per second 90 frames will be supplied by one 3 times the rate of this. That is, three 
frames can usually be supplied by one 3 times the rate of this by the time amount which can 
supply one frame at a rate. 

[0056] FIFO memories 42d and 42e are SRAM for voice data. Especially FIFO memory 42 e is 
SRAM in which it was prepared for coping with delay of the voice data produced by the input 
from the external device from which the A/V server 1 and a format differ. 
[0057] FIFO memory controller 42f, writing and read-out of the data of FIFO memories 42a, 
42b, 42c, 42d, and 42e are controlled by control of CPU44 of the data control section 32. 
[0058] 42g of data multiplexing sections carries out the multiplexer of the data outputted from 
FIFO memories 42a, 42b, 42c, 42d, and 42e, and they output them to the DM block 43. 
[0059] The DM block 43 stores temporarily each data outputted from the data multiplexing 
section 42, for example, it is used in order to carry out Time Division Multiplexing of each data 
to a data bus 120 and to send it out to it. The DM block 43 is constituted so that each data 
outputted from the data multiplexing section 42 may be held according to an individual. The DM 
block 43 will output the buffered data to the basis of control of this CPU44 in a data bus 120 in 
the predetermined period permitted by the time slot, if the time slot from the below-mentioned 
timing pulse generator 81 is assigned to CPU44 while inputting each data from the data 
multiplexing section 42 at any time. 

[0060] CPU44 has the function which controls each part of a recorded port 30 based on control 
signals, such as an external command transmitted through a control bus 121 from the control 
panel 70 mentioned later. Moreover, CPU44 is transmitted to CPU53 which the editing manager 
50 equips with the given control signal if needed. Furthermore, CPU44 controls the output of the 
data currently held at the DM block 43 based on the time slot assigned by the timing pulse 
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generator 81. 

[0061] Moreover, CPU44 controls the field frame transducer 300 mentioned later. 
[0062] The editing manager 50 has the editorial department 5 1 , the interface (I/F) 52, and 
CPU53, and makes the data inputted from the recorded port 10 mentioned above, the playback 
port 20, and the recorded port 30 output and edit into the video effector 60 later mentioned 
through the editorial department 51. Moreover, the editing manager 50 outputs the data from the 
video effector 60 to the selector 13 of a recorded port 10, the selector 28 of the playback port 20, 
and the selectors 33, 36, and 39 of a recorded port 30. 

[0063] By the selector with which the interior is equipped and which is not illustrated, the 
editorial department 51 chooses the data of the request of the data which passed through the 
decoder 27 of the data inputted into the recorded port 10 and the recorded port 30, and the 
playback port 20 by switching suitably, and outputs them to the video effector 60. Moreover, by 
the selector with which the interior is equipped and which is not illustrated, the editorial 
department 51 is switching suitably and outputs the data inputted from the video effector 60 to a 
desired port or desired CPU53. Furthermore, the editorial department 51 supplies these data to an 
output terminal 54 to output the data inputted into the recorded port 10 and the recorded port 30, 
the data which passed through the decoder 27 of the playback port 20, and the data inputted from 
the video effector 60 to an external monitoring device etc. 

[0064] I/F52 connects with the control panel 70 mentioned later, and it inputs the control input 
signal from a control panel 70 etc. into CPU53 while the control signal for controlling a control 
panel 70, A/V data, etc. are inputted from CPU53 and output to a control panel 70. Moreover, 
I/F52 inputs the various commands from the outside while it connects external VTR (Video Tape 
Recorder) etc. and outputs data and various commands. 

[0065] CPU53 is performing the edit processing executive program stored in the interior, and 
controls CPU 18, CPU26, and CPU44 with which a recorded port 10, the playback port 20, and a 
recorded port 30 are equipped, respectively. 

[0066] Moreover, CPU53 outputs the control signal of the purport which reads the A/V data 
memorized each by 100 to the HDD array 110, and inputs A/V data while it controls two or more 
ports to coincidence by controlling CPU of each port. At this time, CPU53 is read according to 
VFL which mentions later the material data set as the object of edit processing, is outputting to a 
control panel 70 through I/F52, and shows a user the contents of edit. 
[0067] Furthermore, this CPU53 performs preview processing based on VFL generated as a 
result of edit processing according to the control input signal of a purport which performs 
preview processing from a control panel 70. At this time, CPU53 reads VFL stored in the file 
management section 91, reads the A/V data which VFL shows from each HDD 100 through each 
ports 20-40 one by one, and outputs them to a control panel 70 through I/F52. 
[0068] The video effector 60 performs special effect processing to data using two or more ports. 
Specifically, the video effector 60 performs processing which performs special effect processing 
of the picture in picture (PinP) which generates new time series data by inserting another 
different material data in a certain material data, and connecting each material data to them, and 
generates edit data to the material data inputted from the editing manager 50. 
[0069] A control panel 70 is equipped with the display which displays the various switches 
which a user operates in case the port which performs selection of the data which perform an 
editing task, and I/O of data is chosen, the image used for an editing task. A control panel 70 
generates the control input signal corresponding to actuation, when operated by the user. 
[0070] The timing manager 80 takes timing based on the synchronizing signal of video, and 
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manages a data bus 120. This timing manager 80 has the timing pulse generator 81 made to 
generate a timing pulse, the interface (I/F) 82 which is an interface with a control panel 70, and 
CPU83 which controls each part. 

[0071] Based on the video synchronizing signal inputted from the outside, CPU83 controls the 
timing pulse generator 81, and this timing manager 80 generates a timing pulse, and transmits to 
a control bus 121. The timing manager 80 manages the royalty of a data bus 1 20 based on this 
timing pulse. 

[0072] A file manager 90 holds the file management information which shows the record section 
of the file in each HDD 100 mentioned later, and it connects with the network of the exteriors, 
such as Ethernet (trademark), and it is equipped with the file management section 91 which 
manages a file based on this file management information, and the network driver 92 which 
outputs and inputs data between external networks and CPU93 which controls each part. 
[0073] A file manager 90 manages the data recorded on the basis of control of CPU93 by the 
HDD array 110 mentioned later. For example, a file manager 90 manages the data recorded on 
the HDD array 110 using file management information including the information which shows 
on which address in such HDD 100 the file was recorded, when a certain file is recorded on 
HDD 100. 

[0074] The file management section 91 moreover, by holding file management information The 
virtual file which is the playback file information which can operate processing which controls 
the HDD array 1 10 so that a desired file may be reproduced only by specifying the file name 
according to a control input signal, and is mentioned later (it is described as VFL below Virtual 
File;.) It is based, and material data can be reproduced based on an edit result, without newly 
recording data in the case of edit. 

[0075] The HDD array 1 10 stores and manages various data to each HDD 100. The HDD array 
1 10 manages such HDD 1001 and 1002, the data currently recorded on lOOn - 3,100 n to 
2,100 n to 1,100 n while it consists of two or more HDD 1001 and 1002, lOOn - 3,100 n to 
2,100 n to 1,100 n and makes various data memorize to such HDD 1001 and 1002, lOOn - 
3,100 n to 2,100 n to 1,100 n. HDD an array - 1 10 - a buffer - 1 1 1 - image data - writing 
/-- read-out - processing ~ the section — (-- V --) — 112 — voice data — writing — /-- read-out — 
processing — the section — (— A — ) — 113 — having . 

[0076] The HDD array 110 has given redundancy so that the data currently recorded may be 
reproduced certainly, and takes the so-called RAID (Redundant Arrays of Inexpensive Disks) 
configuration while the data which should be recorded as for example, an object for broadcasting 
service are recorded certainly. HDD100n-l,100n on which the transfer engine performance is 
raised by HDD 1001 and 1002 and ... on which image data is recorded, and 100n-3,100n-2 
dividing the configuration of RAID-6, i.e., data, into two or more disks, and carrying out a 
concurrency transfer, the configuration which prepared the parity disk further is taken, and voice 
data is recorded takes the configuration of RAID- 1 called the mirror disk which performs the so- 
called duplex writing of data. 

[0077] A buffer 1 1 1 memorizes data temporarily, when performing a transfer for the data 
between data buses 120. For example, after the data from each HDD 100 are buffered in this 
buffer 111, they are outputted to a data bus 120. 

[0078] Image data writing / read-out processing section 1 12 performs the writing and read-out 
processing of image data to each connected HDD 1 00. Image data writing / read-out processing 
section 1 12 chooses desired HDD 100 out of each HDD 100, reads image data from desired HDD, 
and, specifically, outputs it to a buffer 1 1 1 while it writes in the image data inputted from the 
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buffer 111. 

[0079] voice data writing / read-out processing section 113 was connected - each - writing and 
read-out processing of voice data are performed to HDD100n-l,100n. Voice data writing / read- 
out processing section 113 chooses two either of the HDD100n-l,100n which was connected, 
reads voice data from desired HDD 100, and, specifically, outputs it to a buffer 1 1 1 while it 
writes in the voice data inputted from the buffer 111. 

[0080] The field frame transducer 300 is equipped with the format conversion section 200 and 
the input terminals 301a, 301b, and 301c for inputting the data outputted from the field-control 
SS camera. Moreover, it connects with the recorded port 30 mentioned above, and the field 
frame transducer 300 makes the data to which processing predetermined by the field frame 
transducer 300 was performed input into a recorded port 30. 

[0081] Here, a field-control SS camera is explained. A field-control SS camera is a camera 
which photos an image for super slow motion to which a photographic subject is photoed and the 
photoed data are made to switch and output by the field unit from three output terminals at the 
rate 3 times the rate of usual for example. 

[0082] Then, the configuration of the format conversion section 200 with which the field frame 
transducer 300 was equipped is explained using the block diagram shown in drawing 5 . 
[0083] The input terminals 201a, 201b, and 201c into which the format conversion section 200 
inputs data, FIFO memories 202a, 202b, and 202c and the FIFO memory write-in controllers 
203a, 203b, and 203c which control the write-in actuation to FIFO memories 202a, 202b, and 
202c, respectively, The FIFO memory read-out controller 204 which controls read-out actuation, 
SDRAM(Synchronous Dynamic Random Access Memory) 205a, SDRAM205b, SDRAM205c, 
SDRAM205d, SDRAM205e, and SDRAM205f, SDRAM205a, and the SDRAM write-in 
controller 206 and the SDRAM readout controller 207 which controls write-in actuation of 
SDRAM205b, and read-out actuation, respectively, SDRAM205c, and the SDRAM write-in 
controller 208 and the SDRAM readout controller 209 which controls write-in actuation of 
SDRAM205d, and read-out actuation, respectively, SDRAM205e, and the SDRAM write-in 
controller 210 and the SDRAM readout controller 21 1 which controls write-in actuation of 
SDRAM205f, and read-out actuation, respectively, It has the switch sections 212a, 212b, 212c, 
213a, 213b, 213c, 214a, 214b, and 214c and the data output section 215 to which the image data 
outputted from each SDRAM and voice data are made to output to the same timing. 
[0084] Input terminals 201a, 201b, and 201c input the data inputted into the input terminals 
301a, 301b, and 301c of the field frame transducer 300 from three output terminals of a field- 
control SS camera, and supply the inputted data to FIFO memories 202a, 202b, and 202c by 
control of the FIFO memory write-in controllers 203a, 203b, and 203c. 

[0085] FIFO memories 202a, 202b, and 202c are SRAM (Static Random Access Memory) of a 
data FIFO mold. By control of the FIFO memory write-in controllers 203a, 203b, and 203c and 
the FIFO memory read-out controller 204, FIFO memories 202a, 202b, and 202c write in the 
data inputted through input terminals 201a, 201b, and 201c, and output them to each SDRAM. 
Moreover, the data written in FIFO memories 202a, 202b, and 202c are written according to 
control of the FIFO memory read-out controller 204, and are read sequentially from image data 
with old rare ******. 

[0086] The data read from FIFO memory202a are supplied to SDRAM205a or SDRAM205b, the 
data read from FIFO memory202b are supplied to SDRAM205c or SDRAM205d, and the data 
read from FIFO memory202c are supplied to SDRAM205e or SDRAM205f. 
[0087] The FIFO memory write-in controllers 203a, 203b, and 203c generate the control signal 
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for making data write in the FIFO memory which corresponds according to the timing pulse 
which the timing pulse generator 81 generates, and the FIFO memory read-out controller 204 
generates the control signal which reads image data from each FIFO memory according to the 
timing pulse which the timing pulse generator 81 generates, and they control actuation of each 
FIFO memory. 

[0088] Data read-out actuation and the write-in actuation of SDRAMs 205a, 205b, 205c, 205d, 
205e, and 205f are DRAMs (Dynamic Random Access Memory) which can be performed at a 
high speed synchronizing with the clock signal from the outside. The data of the odd number 
field of the data with which each SDRAM is equipped with 4 banks of Bank A, Bank B, Bank C, 
and Bank D, respectively, and is outputted to Bank A and Bank B from a FIFO memory as 
shown in drawing 6 are written in, and the data of the even number field of data are written in 
Bank C and Bank D. In the following explanation, Bank A and Bank B are called a call and 
Bank C, and Bank D is called Bank CD as bank AB. 

[0089] The data of the field unit supplied from FIFO memory202a According to control of the 
SDRAM write-in controller 206, it is written in SDRAM205a or SDRAM205b. The data of the 
field unit supplied from FIFO memory202b According to control of the SDRAM write-in 
controller 208, it is written in SDRAM205c or SDRAM205d. The data of the field unit supplied 
from FIFO memory202c are written in by SDRAM205e or SDRAM205f according to control of 
the SDRAM write-in controller 210. 

[0090] The data of the field unit written in SDRAM205a and SDRAM205b are read by control 
of the SDRAM readout controller 207, the data of the field unit written in SDRAM205c and 
SDRAM205d are read by control of the SDRAM readout controller 209, and the data of the field 
unit written in SDRAM205e and SDRAM205f are read by control of the SDRAM readout 
controller 211. 

[0091] The SDRAM write-in controller 206,208,210 generates the control signal for making data 
write in each memory according to the timing pulse which the timing pulse generator 8 1 
generates, and the SDRAM readout controller 207,209,21 1 generates the control signal which 
reads data according to the timing pulse which the timing pulse generator 81 generates, and it 
controls actuation of each SDRAM. 

[0092] Write-in actuation to each SDRAM and read-out actuation are explained to a detail later. 
[0093] The switch sections 212a, 212b, and 212c prescribe the transmission line for supplying 
the data read from FIFO memory202a to SDRAM205a or SDRAM205b, and the transmission 
line for supplying the data read from SDRAM205a or SDRAM205b to the data output section 
215 by changing a switch according to control of the timing pulse generator 81 . 
[0094] The switch sections 213a, 213b, and 213c prescribe the transmission line for supplying 
the data read from FIFO memory202b to SDRAM205c or SDRAM205d, and the transmission 
line for supplying the data read from SDRAM205c or SDRAM205d to the data output section 
215 by changing a switch according to control of the timing pulse generator 81 . 
[0095] The switch sections 214a, 214b, and 214c prescribe the transmission line for supplying 
the data read from FIFO memory202c to SDRAM205e or SDRAM205f, and the transmission 
line for supplying the data read from SDRAM205e or SDRAM205f to the data output section 
21 5 by changing a switch according to control of the timing pulse generator 81 . The data output 
section 215 outputs the data read from SDRAMs 205a, 205b, 205c, 205d, 205e, and 205f to a 
recorded port 30 from output terminals 216a, 216b, and 216c according to the timing pulse 
which the timing pulse generator 81 generates. After the data outputted from output terminals 
216a, 216b, and 216c are changed into the data based on SDTI (Serial Digital Transfer Interface) 
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standardized by the data based on SDI (Serial Digital Interface) standardized by SMPTE(Society 
of Motion Picture and Television Engineers)-259M, or SMPTE-305M etc., they are inputted into 
a recorded port 30. 

[0096] Then, concrete actuation of the format conversion section 200 is explained, the odd 
number field of the 1st frame of the data outputted from a field-control SS camera here for next 
explanation — fl and the even number field — f2 and the odd number field of the 2nd frame — f3 
and the even number field — f4 and the following — the same — the data of the odd number field 
m f5, f7, and f9 -- it considers as ... and the data of the even number field are expressed as f6, f8, 
andflO. 

[0097] The data outputted from the field-control SS camera are inputted from the input terminals 
301a, 301b, and 301c of the field frame transducer 300, and are inputted into the input terminals 
201a, 201b, and 201c of the format conversion section 200. Data are inputted into the input 
terminals 201a, 201b, and 201c of the format conversion section per field. For example, if fl is 
inputted into input terminal 201a, f3 is inputted into f2 and input terminal 201c at input terminal 
201b, f4 continuing is again inputted into input terminal 201a, and data are inputted into each 
input terminal per field like the following. 

[0098] The data inputted from input terminals 201a, 201b, and 201c are inputted into FIFO 
memories 202a, 202b, and 202c according to control of the FIFO memory write-in controllers 
203a, 203b, and 203c, respectively, for example, the case of input terminal 201a and FIFO 
memory 202a — input terminal 201a — fl, f4, f7, and flO ... and data are inputted and data are 
written in FIFO memory 202a according to the input. The data similarly outputted to FIFO 
memories 202b and 202c from input terminals 201b and 201c are written in. Signs that data are 
written in FIFO memories 202a, 202b, and 202c at drawing 7 are shown. 
[0099] The data written in FIFO memories 202a, 202b, and 202c are read sequentially from the 
data previously written in according to control of the FIFO memory read-out controller 204. The 
data stored in FIFO memory 202a are fl , f4, and f7... The data which are read in order and stored 
in FIFO memory 202b are f2, f5, and fB... The data which are read in order and stored in FIFO 
memory 202c are f3, f6, and f9... It is read in order. 

[0100] The data read from each FIFO memory are written in a predetermined bank of SDRAM 
with which two each was equipped at a time by one frame for every 1 field unit, in order to write 
in the data read from the FIFO memory. The data with which two SDRAMs follow SDRAM of 
another side after data of one frame are written in one SDRAM are written in. For example, if 
SDRAMs 205a, 205c, and 205e are made into the 1st group and SDRAMs 205b, 205d, and 205f 
are made into the 2nd group, after the data for one frame are written in the 1st group, the data for 
one frame will be written in the 2nd group. Moreover, it is parallel to write-in actuation of the 
data to the 2nd group's SDRAM, and the data currently written in the 1st group's SDRAM are 
read according to control of a SDRAM read-out controller. The actuation which writes in data, 
and the actuation to read are repeated by turns according to control of each controller into the 1st 
group and 2nd group like the following. 

[0101] Next, the writing and read-out actuation of the data of SDRAM which were mentioned 
above are explained using the timing chart shown in drawing 8 . 

[0102] Here, "BankABJW" shown in drawing 8 is a control signal which directs to be outputted 
from a SDRAM write-in controller and to write in data to the bank AB of SDRAM. 
"BankCD_W ,! is a control signal which directs to be outputted from a SDRAM write-in 
controller and to write in data to the bank CD of SDRAM. "BankABR" is a control signal 
which directs to be outputted from a SDRAM read-out controller and to read data from the bank 
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AB of SDRAM. "BankCDR" is a control signal which directs to be outputted from a SDRAM 
read-out controller and to read data from the bank CD of SDRAM. Here, when each above- 
mentioned control signal is "0", each SDRAM is made to carry out predetermined actuation. 
[0103] Moreover, the 1st group sets to SDRAMs 205a, 205c, and 205e as above-mentioned, and 
the 2nd group is taken as SDRAMs 205b, 205d, and 205f. 

[0104] The SDRAM write-in controller 206,208,210 transmits a control signal so that data may 
be first written in the 1 st group's SDRAM and then data may be written in the 2nd group's 
SDRAM. Moreover, in case the SDRAM write-in controller 206,208,210 writes data in each 
SDRAM; it transmits a control signal so that data are previously written in Bank AB, and data 
may be continuously written in Bank CD. 

[0105] First, to the 1st group's SDRAMs 205a, 205c, and 205e, the SDRAM write-in controller 
206,208,21 0 is controlled so that control signal BankAB_W=0 is transmitted, for example, f3 is 
written in the bank AB of SDRAM205a on the bank AB of fl and SDRAM205c at the bank AB 
of f2 and SDRAM205e. 

[0106] Then, similarly, to the 1st group's SDRAMs 205a, 205c, and 205e, the SDRAM write-in 
controller 206,208,210 is controlled so that control signal BankCD_W=0 is transmitted, for 
example, f6 is written in the bank CD of SDRAM205a on the bank CD of f4 and SDRAM205c 
at the bank CD of f5 and SDRAM205e. 

[0107] W DATA la expresses the data which are read from FlFO202a and written in 
SDRAM205a, and WD ATA lb expresses the data which are read from FIFO202b and written in 
SDRAM205c, and expresses the data which are read from W_DATAlcFIFO202c and written in 
SDRAM205e. 

[0108] Next, the SDRAM write-in controller 206,208,210 is controlled so that control signal 
BankAB_W=0 is transmitted, for example, f9 is written in the bank AB of SDRAM205b to the 
2nd group's SDRAMs 205b, 205d, and 205f on the bank AB off? and SDRAM205d at the bank 
AB of f8 and SDRAM205f. 

[0109] Furthermore, the SDRAM write-in controller 206,208,210 is controlled so that control 
signal BankCD_W=0 is transmitted, for example, fl2 is written in the bank CD of SDRAM205b 
to the 2nd group's SDRAMs 205b, 205d, and 205f on the bank CD of fl 1 and SDRAM205f at 
the bank CD of flO and SDRAM205d. 

[01 10] W_DATA2a expresses the data which are read from FIFO202a and written in 
SDRAM205b, the data which W_DATA2b is read from FIFO202b and written in SDRAM205d 
are expressed, and W_DATA2c expresses the data which are read from FIFO202c and written in 
SDRAM205f. 

[01 1 1] Moreover, the data written in the 1st group are read according to control of the SDRAM 
read-out controller 207,209,21 1 at the same time write-in actuation of the data to the 2nd group 
starts. 

[01 12] The SDRAM readout controller 207 reads fl from Bank AB, transmits BankAB_R=0 to 

SDRAM205a first, transmits BankCD_R=0 continuously, and reads f4 from Bank CD. 

[01 13] The SDRAM read-out controller 209 reads f5 from Bank CD, transmits BankCD_R=0 to 

SDRAM205c first, transmits BankAB_R=0 continuously, and reads f2 from Bank AB. 

[01 14] The SDRAM readout controller 21 1 reads f3 from Bank AB, transmits BankAB_R=0 to 

SDRAM205e first, transmits BankCD_R=0 continuously, and reads f6 from Bank CD. 

[0115] R DATAl expresses the data read from SDRAMs 205a and 205b, R DATA2 expresses 

the data read from SDRAMs 205c and 205d, and R DATA3 expresses the data read from 

SDRAMs 205e and 205f. 
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[0116] Whenever the data read from each SDRAM as mentioned above are read by the SDRAM 
readout controller, they are inputted into the data output section 215. When the data read from 
SDRAM of the 1st group and the 2nd group are inputted, the data output section 215 chooses the 
output terminal at the time of outputting data from three output terminals 216a, 216b, and 216c 
with which the data output section 215 was equipped according to control of the timing pulse 
generator 81, and makes data output. The data outputted from three output terminals 216a, 216b, 
and 216c of the data output section 215 process data per frame, and become the same as the 
format outputted from the frame control SS camera which inputs data into the A/V server 1 . 
[0117] For example, the data fl, f5, and f3 outputted from the 1st groups SDRAMs 205a, 205c, 
and 205e, respectively are first inputted into the data output section 215. The timing pulse 
generator 81 is controlled to make fl inputted into the data output section 215 output from output 
terminal 216a, to make f3 output from output terminal 216b, and to make f5 output from output 
terminal 216c. 

[01 18] Then, the data f4, f2, and f6 outputted from the 2nd group's SDRAMs 205b, 205d, and 
205f, respectively are inputted into the data output section 215. The timing pulse generator 81 is 
controlled to make f2 inputted into the data output section 215 output from output terminal 216a, 
to make f4 output from output terminal 216b, and to make f6 output from output terminal 216c. 
[01 19] Thus, the data outputted from output terminals 216a, 216b, and 216c turn into data of a 
frame unit, perform signal processing predetermined by the A/V server 1, and are recorded on 
HDD 100 as data for super slow motion. 

[0120] The writing of data is performed as mentioned above to the 2nd group's SDRAM, if the 
data written in the 1 st group's SDRAM are read, the writing of data will be performed again to 
the 1st group's SDRAM, the data written in it and coincidence at the 2nd group's SDRAM will 
be read, and data will be outputted from the output terminals 216a, 216b, and 216c of the data 
output section 215. Write-in actuation and read-out actuation are made to repeat hereafter the 
data similarly inputted from the field-control SS camera by turns by the 1st group's SDRAM, and 
the 2nd group's SDRAM, and the data of a frame unit are made to output from the output 
terminals 216a, 216b, and 216c of the data output section 215. 

[0121] Thus, the data which were inputted by the format of field from the field SS control 
camera, and were written in SDRAM through the FIFO memory The data of the odd number 
field written in the bank AB of SDRAM205c and SDRAM205d, After reading the data of Bank 
CD, the sequence [ data / of the even number field written in Bank CD ] of read-out Each 
SDRAM outputs the data of the odd number field first by reading the data of Bank AB. By then, 
the thing controlled so that it is made to output the data of the even number field and the data of 
the odd number field of the same frame and the data of the even number field are outputted from 
each output terminal of the data output section 215 Data can be made to input into a recorded 
port 30 by the frame format. 

[0122] In addition, when connecting a field-control SS camera to the input terminals 301a, 301b, 
and 301c of the field frame transducer 300 and inputting data, the above processings are 
performed in the format conversion section 200, but when a frame control SS camera is 
connected, data carry out through [ of the format conversion section 200 ], and are inputted into a 
recorded port 30. It is controlled by CPU44 of a recorded port 30 whether it is made the mode 
corresponding to a field-control SS camera and the mode corresponding to a frame control SS 
camera. 

[0123] Moreover, in the above-mentioned example, although the number of input terminals is 
specified and being indicated, this invention is not limited to this and may be equipped with n 
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input terminals and n output terminals (n is the integer of arbitration). 
[0124] 

[Effect of the Invention] So that clearly also from the above explanation the data-logging 
regenerative apparatus of this invention With n I/O means, the image data of n frames photoed 
by high-speed photography is inputted per the odd number field and even number field, 
respectively. The 1st storage region which memorizes the image data of the odd number field 
inputted from each of n I/O means, 1st n storage means to have the 2nd storage region which 
memorizes the image data of the even number field, The 3rd storage region which memorizes the 
image data of the odd number field inputted from each of n I/O means, 2nd n storage means to 
have the 4th storage region which memorizes the image data of the even number field, The 
actuation in which make the image data of the odd number field write in each 1st storage region 
of the 1st n storage means, and the image data of the even number field is made to write in each 
2nd storage region of the 1st n storage means, The image data of the odd number field is made to 
write in each 3rd storage region of the 2nd n storage means. It controls to perform by turns 
actuation in which the image data of the even number field is made to write in each 4th storage 
region of the 2nd n storage means. The image data of the n odd number fields memorized in the 
1st storage region is read with the 1st clock, every of write-in actuation of the image data to the 
2nd storage means, simultaneously the 1st n storage means — The image data of the n even 
number fields memorized in each 2nd storage region of the 1 st n storage means is read with the 
2nd clock. The image data of the n odd number fields memorized in the 3rd storage region is 
read with the 3rd clock, every of write-in actuation of the image data to the 1st storage means, 
simultaneously the 2nd n storage means — The control means controlled to read the image data 
of the n even number fields memorized in each 4th storage region of the 2nd n storage means 
with the 4th clock, The image data of the n odd number fields read by the control means with the 
1st clock, The image data of the odd number field which forms a nothing frame for a pair from 
the image data of the n even number fields read with the 2nd clock, The image data of the n odd 
number fields which extract the image data of the even number field, generate the image data of 
n frame units, and are read with the 3rd clock, The image data of the odd number field which 
forms a nothing frame for a pair from the image data of the n even number fields read with the 
4th clock, It makes it possible to change into the image data of a frame unit the image data 
inputted per field by having a frame image data generation means to extract the image data of the 
even number field and to generate the image data of n frame units. 
[0125] So that clearly also from the above explanation moreover, the data input format 
conversion approach of this invention With n I/O means, the image data of n frames photoed by 
high-speed photography is inputted per the odd number field and even number field, 
respectively. The image data of the odd number field inputted from each of n I/O means is 
written in the 1st storage region with which the 1st n record means is equipped, respectively. The 
image data of the even number field inputted from each of n I/O means is written in the 2nd 
storage region with which the 1st n record means is equipped, respectively. The image data of 
the odd number field inputted from each of n I/O means is written in the 3rd storage region with 
which the 2nd n record means is equipped, respectively. The image data of the even number field 
inputted from each of n I/O means is written in the 4th storage region with which the 2nd n 
record means is equipped, respectively. The image data of the n odd number fields memorized in 
the 1st storage region is read with the 1st clock, every of write-in actuation of the image data to 
the 2nd storage means, simultaneously the 1st n storage means — The image data of the n even 
number fields memorized in each 2nd storage region of the 1st n storage means is read with the 
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2nd clock after image data read-out termination of the odd number field in the 1 st clock. The 
image data of the n odd number fields read from the 1st storage region, The image data of the 
odd number field which forms a nothing frame for a pair from the image data of the n even 
number fields read from the 2nd storage region, Extract the image data of the even number field 
and the image data of n frame units is generated. The image data of the n odd number fields 
memorized in the 3rd storage region is read with the 3rd clock, every of the writing of the image 
data to the 1st storage means, simultaneously the 2nd n storage means — The image data of the n 
even number fields memorized in each 4th storage region of the 2nd n storage means is read with 
the 4th clock after image data read-out termination of the odd number field in the 3rd clock. The 
image data of the n odd number fields read from the 3rd storage region, The image data of the 
odd number field which forms a nothing frame for a pair from the image data of the n even 
number fields read from the 4th storage region, It makes it possible to change into the image data 
of a frame unit the image data inputted per field by extracting the image data of the even number 
field and generating the image data of n frame units. 



[Translation done.] 
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